


A Agricul 








PUBLISHED 6° MONTHLY 





THE JOURNAL OF THE MINISTRY OF AGRICULTURE—A dvertisements 


"9 nan : TP. 


Mien. 


< 


dal 
, ("4 , ) 


YU 


Modern methods produce more food 


Cattle will come off grass looking fit if they have been freed from 
worms. But if they are in a dull and listless state, dose at once, and 
again a month later, with ‘Phenovis’ brand of phenothiazine. They 


will then be free of worms throughout the winter. 


‘PH ENOVIS brand PHENOTHIAZINE 


IMPERIAL CHEMICAL (PHARMACEUTICALS) LTD. 
A subsidiary company of Imperial Chemical Industries Ltd., London, SW1 


Enquiries in Scotland should be directed to:— 
SCOTTISH AGRICULTURAL INDUSTRIES LIMITED, EDINBURGH 
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IMPROVEMENTS 
in the 
Aluminex greenhouse 


You never paint the Aluminex 
greenhouse because it is made of 
aluminium alloyswhich never corrode, 
never rust. Instead, weathering pro- 
duces a hard permanent patina on 
the surface of the metal which pro- 


tects it all its long life. 


Thus, immediately, you are able 
to strike out one of the biggest items 
on your upkeep bill—painting. That 
is not all. The 20 major improve- 
mentsin greenhouse design which have 
been incorporated in the Aluminex 
save you money in 12 ways. Upkeep 
expenses which cost growers more 
than 5 per cent of the purchase price 
of their houses every year, are slashed 


to negligible proportions. 


Write today to: 


Average Yeorly 
to frome dve te 


ALUMINEX GREENHOUSES LTD. (Dept.AG.2), 


Ae 
Renovations 
rust ond rot 


TOTAL Saving 


Why the Aluminex gives flourishing crops 
and cuts upkeep costs 


1 Ventilators run whole length of house on continuous hinges, 
giving even flow of air throughout, and healthy conditions. 


2 Airtight construction and accurately adjustable ventilation 
get the best out of the heating system and save fuel. 


3 24” Standard panes and slimmed metal frame admit 
maximum daylight. 


4 No pests harboured on the smooth metal surfaces. 


5 Puttyless glazing cuts out periodical re-puttying and makes 
replacement of broken panes a simple, economical, two- 
minute job. 


6 Ample room for cultivators to enter and manoeuvre inside. 


7 Aluminex aluminium frame is strong and will last several 

lifetimes of the ordinary timber house. 

8 Wide stout guttering gives easy access for roof work. 
These—and more—advantages of the Aluminex are 


explained in detail in the illustrated brochure sent to you 
on request. 


Tc: ALEIMINEX 


is the growers big profit-making uwestment 


19 KING STREET, TRURO 
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THE NEW MILK REGULATIONS 


HREE new Regulations, made under the Food and Drugs (Milk and 

Dairies) Act, 1944, which come into operation on October 1, 1949, 

will affect the whole of the dairying industry in England and Wales, 
from the producer-retailer to the large commercial liquid milk producer 
and distributor. They are: 

1. Milk and Dairies Regulations, 1949 (made jointly by the 
Ministers of Health, Agriculture and Food); 

2. Milk (Special Designation) (Raw Milk) Regulations, 1949 (made 
jointly by the Ministers of Health, Agriculture and Food); 

3. Milk (Special Designation) (Pasteurised and Sterilised Milk) 
Regulations, 1949 (made jointly by the Ministers of Health and 
Food). 

These Regulations re-enact, with amendments to bring them into line 
with present-day dairying practice, the provisions of the Milk and Dairies 
Regulations, 1926-43, and the Milk (Special Designations) Regulations, 
1936-48. 


The Milk and Dairies One of the recommendations in the Govern- 
Regulations, 1949 ment White Paper Measures to Improve the 

Quality of the Nation’s Milk Supply (Command 
Paper No. 6454), issued in 1943, was that the Minister of Agriculture and 
Fisheries should take over from local authorities their responsibilities 
relating to the conditions under which milk, including designated milk, 
is produced on the farm. Under the new Regulations, the registration of 
dairy farms and dairy farmers and the control of conditions under which 
milk is produced on farms now becomes the responsibility of the Minister 
of Agriculture and Fisheries. Local authorities, however, retain their 
previous responsibilities in regard to distributors of milk (other than 
producer-retailers in so far as they distribute their milk direct from the farm 
where it is produced). Local authorities will also, through their Medical 
Officers of Health, be responsible for administering precautionary measures 
for preventing milk becoming infected, whether on the farm or not, with 
disease communicable to man. 

It is an offence under the Regulations for anyone to carry on the trade 
of dairy farmer or to use any premises as a dairy farm unless he or the 
premises are registered. But all those persons trading as dairy farmers and 
those premises used as dairy farms immediately before October 1, 1949, 
will be deemed to have been registered and will be notified to that effect 
by the Minister. Anyone who does not receive a notification may apply 
for registration. 
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The Minister of Agriculture and Fisheries may refuse the registration 
of a dairy farm or dairy farmer if he is satisfied that the Regulations cannot 
be complied with, and may cancel a registration if the Regulations are not 
being complied with. Before the registration of a dairy farmer or dairy 
farm is refused or cancelled, however, the dairy farmer may lodge an 
objection, in which event the Minister must refer it to a tribunal consisting 
of three members: an independent chairman, one person from a panel 
nominated jointly by the National Farmers’ Union and the Milk Marketing 
Board, and a person representing the consumers’ interest. The tribunal’s 
duty is to determine the facts of the case, and the Minister must consider 
their report in reaching his decision. In addition to being heard by a 
tribunal, a dairy farmer may make representations to the Minister of 
Agriculture and Fisheries that the registration should not be refused or 
cancelled. 

The Regulations lay down conditions with regard to the use, construction, 
and maintenance of buildings used in connection with the production, 
handling, storage, and processing of milk. Not all buildings on dairy farms 
comply fully with these conditions at present, and the Regulations permit 
the Minister of Agriculture and Fisheries to use his discretion as to their 
continued use, but only for so long as he considers desirable. A point of 
interest is that the ‘dry cowshed”’ and the ‘‘milking bail” will be allowed 
in suitable circumstances. 

Satisfactory methods of production, handling, processing and storage 
of milk are vital, and the Regulations prescribe methods which must be 
followed. As a general rule riilk must be cooled by the producer to a 
temperature not exceeding 50°F. or to within a temperature of 5°F. of 
the water supply available for cooling. Milk must also be cooled once 
in the chain of distribution to a temperature not exceeding 50°F. In certain 
circumstances, however, distributors are allowed, for a period of five years, 
to cool milk to within 5°F. of the water supply available for cooling. 

Responsibility for the enforcement of the provisions of the Regulations 
dealing with the protection of milk from infection rests with local authori- 
ties through their Medical Officers of Health. Milk can be diverted for 
heat treatment if the Medical Officer of Health suspects that the milk is 
infected or has caused infection; and the supply can be stopped or diverted 
for heat treatment if he has satisfactory evidence that the milk is infected or 
has caused infection. Compensation is payable in certain circumstances 
for milk so stopped or diverted. 

The Regulations also make provision for the protection of milk against 
contamination, the cleansing and storage of vessels, utensils and 
appliances, and the conveyance and distribution of milk. Cleansing of 
utensils or appliances with an approved chemical agent, as an alternative 
to scalding with boiling water or steam, is permitted.* 

Finally, the Regulations require that a Central Milk and Dairies 
Advisory Committee and a similar Committee in each administrative 
county shall be appointed to keep under review the operation and adminis- 
tration of Milk and Dairies Regulations and all Milk (Special Designation) 
Regulations. The County Committees will report and can make recommend- 
ations to the Central Committee, which in its turn will report to the Minister 
of Agriculture and Fisheries. The Central Committee will include amongst 
its members representatives of producers and distributors of milk (including 
the co-operative milk trade), veterinary surgeons, landowners, County 





* A special article on the use of approved hypochlorites in milk production is on 
pp. 304-9 of this issue. 
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Councils and other local authorities. Before setting up a County Advisory 
Committee the Minister of Agriculture must consult the County Council, the 
other local authorities, the County Agricultural Executive Committee, dis- 
tributors of milk (including any co-operative milk traders), veterinary 
surgeons, and landowners. 


The Milk (Special Designation) These Regulations deal only with 
(Raw Milk) Regulations, 1949 the special designations that may be 

used in relation to the sale of raw milk. 
[N.B. The designations which may be used in relation to heat-treated milk 
are dealt with in the Milk (Special Designation) (Pasteurised and Sterilised 
Milk) Regulations, 1949, made by the Ministers of Health and Food.] The 
special designations for raw milk are ‘“Tuberculin Tested” and “‘Accredited’’. 
The power to grant licences to milk producers (including producer-retailers 
so far as milk produced by them is concerned) to use these designations 
will now rest with the Minister of Agriculture and Fisheries. Dealers’ 
licences will continue to be granted by local authorities. 

The use of the special designation “Accredited” will not be permitted 
after October 1, 1954. [N.B. This is subject to the qualification that under the 
Milk (Special Designations) Act, 1949, the use of the designation 
“Accredited” in a specified area is prohibited unless all the: milk is from 
a single herd.]} 

No further licences to use the designation ‘‘Accredited,’’ whether new licences 
or renewals of existing licences, will be granted after September 30, 1952. 

Producers’ licences to use the special designation ‘‘Tuberculin Tested 
taken over by the Minister of Agriculture anc. Fisheries on October 1, 1949, 
from County and County Borough Councils will be valid for five years. Pro- 
ducers’ licences granted in respect of an application made between October 1, 
1949, and September 30, 1951, in relation to milk from a non-attested herd 
will be valid for five years only, unless the herd becomes attested. Pro- 
ducers granted licences in respect of applications made after September 30, 
1951, and before October 1, 1954, in relation to milk from a non-attested herd 
will be allowed a licence for three years only, unless the herd becomes 
attested. No licences to use the special designation ‘‘Tuberculin Tested”’ 
will be granted to producers applying after September 30, 1954, unless the 
herd in respect of which the licence is applied for is attested. 

No licences to use the designation ‘‘Tuberculin Tested” in relation to milk 
from a non-attested herd will be valid after September 30, 1957. 

The Regulations make provision for the consideration of appeals against 
a decision to refuse, suspend or revoke a producer’s or dealer's licence to use a 
special designation. Special conditions apply where the licence is held by 
a retailer for an area specified under the Milk (Special Designations) Act, 
1949, in which event the appeal is to be referred to a tribunal. 

Details of the conditions subject to which licences are to be granted 
(including, in particular, conditions as to the health of the cattle and pre- 
cautions to be taken against infection of cattle, the handling and bottling 
of the milk and the requirement that the milk shall pass a test), the method 
of sampling and testing milk, and the constitution and procedure of 
tribunals are prescribed in the schedules, 


” 


The Milk (Special Designation) (Pasteurised These regulations 
and Sterilised Milk) Regulations, 1949 authorize the use of 

the special designations 
“Pasteurised” milk and “‘Sterilised’ milk and, where the appropriate 
licences are held, the special designations ‘‘Tuberculin Tested Milk (Pasteur- 
ised” and ‘‘Tuberculin Tested Milk (Sterilised)”’. 
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The present “holder” and “high-temperature short-time’ methods of 
pasteurizing are re-stated, and provision is made for the recognition of any 
other method which the Minister of Food may approve. The method for 
the sterilization of milk is specified. 

From October 1, 1950, pasteurized milk will be sold only in bottles 
or other containers, and, from October 1, 1954, the bottles or other 
containers must be filled at the pasteurizing premises. 


Licences The licensing arrangements under the Raw Milk and the 
Pasteurised and Sterilised Milk Regulations will be as follows : 

1. Producers’ licences for raw milk will be granted by the Minister 
of Agriculture and Fisheries ; 

2. Dealers’ licences for pasteurizing and sterilizing establishments 
will be granted by Food and Drugs Authorities ; 

3. Local authorities will continue to be responsible for all other 
licences, except dealers’ licences issued to a local authority or County 
Council by the Minister of Food ; and 

4. No payment will be required for licences. 


STERILIZATION OF MILK UTENSILS BY SODIUM 
HYPOCHLORITE ON SMALL FARMS PRACTISING 
HAND MILKING 


A. RowLanps, B.Sc. 
National Institute for Research in Dairying, Shinfield, Reading. 


REATMENT with steam is undoubtedly the most reliable, and generally 

the most convenient, method of killing bacteria on utensils used in 

milk production. It is not, however, the only method. In some 
circumstances sodium hypochlorite preparations approved by the Ministry 
offer an attractive alternative to steam. 

The results of the trials described below show that for the treatment of the 
few utensils used where small herds are hand milked hypochlorite is satis- 
factory, provided it is properly applied. This conclusion is based on the 
keeping quality of the milk produced, and is without reference to the relative 
cost of steam and hypochlorite sterilization. 

The trials also included a comparison of the keeping quality of milk 
from farms where the milk was cooled by standing the churns in a trough of 
water with that from farms using a surface cooler. The water used for 
cooling by both methods was that available on the farms and was not 
refrigerated by mechanical means. 
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Plan of Trials These trials to test the value of hypochlorite sterilization 

of milk equipment on farms milking up to 12 cows by 
hand were carried out in ten areas of England and Wales during July- 
September, 1946, and in six areas during the same period of 1947. During 
1946 there were three groups : 


Group A. Farms supplied with new utensils, troughs, and brushes for 
washing the equipment, and troughs in which to immerse the churns in 
water for cooling. 


Group B. Farms using their existing utensils and facilities for washing 
the utensils and cooling the milk. 


Group C. Farms included as controls and not informed that they were 
included in the trials. 


Group A and B farms sterilized their utensils with hypochlorite, whereas 
the methods remained unchanged on Group C farms. Other methods 
practised on all farms, except in so far as Group A farms adopted immersion 
cooling, remained unchanged. 


During the summer of 1947 the trials were extended to include two 
additional groups, D and E; 5 of the 6 areas included Group D farms, and 
3 of the 6 areas Group E farms. 


Group D. Control farms corresponding to Group C, except that the 
farmers were informed that they were included in the trials. 


Group E. Farms using steam. for sterilizing the equipment. 


The number of farms included in each group during the two summers is 
shown in Table 1. 


Table 1 
Number of Farms in each Group 


Group 1946 1947 


47 30 
49 30 
48 30 
— 25 
— 15 


To encourage regular application by the farmers, the treatment of the 
utensils was designed to be as convenient and as simple as possible, con- 
sistent with efficiency of sterilization. Farmers in Groups A and B received 
instruction in the use of hypochlorite at the beginning of the trials in 1946, 
and a printed card giving, very briefly, the methods to be followed was left 
at each farm. A copy of the card is reproduced below. 


Treatment of Utensils after MORNING Milking 


Immediately after milking rinse all utensils in cold water: use a 
brush to remove outside dirt. 

Immerse and scrub in chlorine-soda wash. 

Rinse in chlorine-water and invert on a clean rack to drain. 


Treatment of Utensils after EVENING Milking 


Immediately after milking rinse all utensils in cold water: use a 
brush to remove outside dirt. 

Immerse and scrub in chlorine-rinse and invert on a clean rack to 
drain. 
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Preparation of Solutions 


Chlorine-soda wash (c. 250 p.p.m. available chlorine). In 10 gallons 
of warm water dissolve 4 ounces of soda ash (or 8 ounces of washing 
soda) and add 4 fluid ounces of approved stock sodium hypochlorite 
solution. 


Chlorine-water (c. 10 p.p.m. available chlorine). To 10 gallons of 
water add 3 pints of the freshly made chlorine-soda wash. 
Chlorine-rinse (c. 60 p.p.m. available chlorine) for use after the 
evening milking. To 10 gallons of water add 1 fluid ounce of approved 
stock sodium hypochlorite solution. 


All farms in Groups A and B were supplied with approved hypochlorite 
solution and soda ash. 


Results The results for 1946 and 1947 are summarized in Tables 2, 3 and 

4. Since the 15 farms in Group E during 1947 were in only 
three of the six areas, the results obtained by the 15 farms in each of the 
Groups A, B, C and D in the same three areas are given in brackets in the 
Tables : these bracketed figures should be used in comparing the results for 
Group E farms with those obtained by farms in other groups. In addition 
to combined results for all Group B farms, figures are given separately for 
farms in this group using surface or immersion cooling: 18 and 20, re- 
spectively, in 1946, and 11 and 14 in 1947. 


REJECTION TEST RESULTS. Some creameries have adopted the practice 
of returning to farms milk with a disc reading of 34 or less by the 10-minute 
resazurin test at the time of arrival at the creamery. The percentage of 
churns failing by this test is shown in Table 2. 


Table 2 


Number of Churns tested and Percentage failing by the 10-minute Resazurin 
Test 








1946 





MoRNING EVENING MoRNING EVENING 
MILK MILK MILK MILK 





Per No. Per No. No. 
cent |Tested| cent |Tested Per cent Tested Per cent 





0.6 | 2,361 | 3.0 | 1,018 


0.5 (0.4) 1,407 
1.8 |2,833 | 5.2 1,211 1.5 (2. 

1.8 ( 

1.9 ( 


3) 1,285 
1.8 |2,719 | 8.7 960 2.2) 1,364 
—_ — — |1,260 2.6) 1,724 
—_ —_— —_ 733 0.3 779 

















IMMERSION 
COOLING 1,173 











' 
| 
| 
SURFACE 
COOLING 1,061 | 





| 
| 


KEEPING QUALITY REsuLts. The samples were placed in a water bath 
at 64°F. (18°C.) at 4 p.m. on the day of delivery to the creamery. Samples 
which clotted when boiled at 9 a.m. the following morning were classed as 
unsatisfactory. The percentage of samples failing this keeping quality test 
—1 day for morning milk and 14 days for evening milk—is shown in Table 3. 
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Table 3 


Number of Samples tested and Percentage with an Unsatisfactory Keeping 








1946 


1947 








MORNING 
MILK 


| No | Per 
{Tested} cent 


FARM 
Group 


| 

| Bernese, ' 

| 488 E 2 : 
562 | 

| 2 


| 
| EVENING 
MILK 


MORNING 


EVENING 


MILK 





No. | Per as 
Tested 


| 

, Per cent 
cent 

4 576 | (16.0) 
(15.3) 
| (26.9) 


14.6 
11.8 
24.6 


652 
626 


| 
t 


No. 


Tested 


Per cent 





339 


292 


338 


33.2 
42.8 
47.7 


(38.2) 
(47.5) 
(51.3) 


305 
178 


515 
ana | 16.5 (20.0) 
11.0 


(49.8) 
34.2 


| 
| 








a San 


*B IMMERSION | | 
COOLING 215 | 5.3 


» 


19.5 | 


| 

COOLING 243 | 20.1} 118 | 
| | 

i 


| 

| 

B SURFACE 
| 

| | 





3ACTERIA. These bacteria are not killed when milk is 
pasteurized at 145°F. for 30 minutes, and they are of importance, therefore, 
in milk used for processing. Since they are added to milk mainly from 
utensil surfaces, the number in milk is an index of the efficiency of cleaning 
and sterilization of utensils. The percentage of samples containing more 
than 10,000 of these bacteria per ml. of milk is shown in Table 4 


THERMODURI 


Table 4 


Number of Samples tested and Percentage containing more than 10,000 
Thermoduric Bacteria per ml. 








1946 








| 
MORNING EVENING 
MILK MILK 
Bia: kg | 
| No. | 
testedy 
-| 


EVENING 
MILK 


MORNING 

MILK 
No. | ° Per cent 
fdeenses 





Per 
cent \Tested| 


FARM 
No. Per cent 


Tested 


No. 0. | 3 Per. 
cent 





283 
266 
288 
305 
176 








*B IMMERSION | 
COOLING | 


B SuRFACE | 
COOLING | 
} 
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How the Weather affected Results [From a study of the Tables it is 

immediately apparent that during 
1947 there was a marked increase in the incidence of unsatisfactory samples, 
as compared with 1946. During 1946 the production of milk of satisfactory 
quality was favoured by the prevailing low temperature and the high rain- 
fall, which ensured an adequate water supply on most of the farms. During 
1947, on the other hand, the persistent high temperatures and drought 
conditions increased the difficulties of producing milk of good quality. 
There was serious water shortage on many farms during 1947: in many 
cases the quantity of water, apart from its temperature, was entirely 
inadequate for efficient cooling. 

During both 1946 and 1947 the overall results for farms which used a 
hypochlorite/soda wash for the milk utensils (Groups A and B) were better 
than for farms relying on other methods involving, generally, final rinsing of 
utensils with hot water (Groups C and D). The results obtained by farms 
using hypochlorite (Groups A and B) compared favourably with those 
obtained by farms using steam (Groups E). 

Results for Group A farms, supplied with new milking utensils at the 
beginning of the trials, were generally better than for Group B farms using 
their existing equipment. The importance of replacing worn utensils where 
hypochlorite is used for sterilization is even more apparent when the results 
for Group A farms are compared with those for farms in Group B that 
adopted the same method of cooling by immersion. 

The relative value of the two methods of cooling may best be judged 
from the results obtained by Group B farms, about half of which used the 
immersion method and the other half a surface cooler. During 1946, when 
most farms had ample water, immersion cooling showed to advantage ; 
during 1947, however, farms using a surface cooler obtained much better 
results. Failure of the immersion method during 1947 can be ascribed to the 
persistent drought. Few of the farms using this method were able to spare 
more than a few gallons of water for cooling, and it is doubtful whether any 
real benefit was derived from immersing the churns in the troughs. Without 
running water there is a danger that milk may be kept at a higher tem- 
perature than if the churns are left standing in a cool milk-house ; removing 
churns from the water for overnight storage is desirable where running 
water is not available. 


The Benefits of The lower incidence of thermoduric bacteria 
Hypochlorite Sterilization (Table 4) in samples from Group A and B 

farms, as compared with Group C and D, 
is direct evidence of the value of substituting hypochlorite sterilization for 
some of the methods in common use on small hand-milking farms. Farms 
using steam obtained even better results. 

Additional evidence of the value of hypochlorite sterilization of milk 
utensils is provided by the fact that a proportion of farms in Groups A and B 
obtained consistently satisfactory results throughout the course of the trials, 
though there were very few such farms during the hot summer of 1947. 
Clearly, however, there is need, as with all methods of washing milk equip- 
ment, to emphasize the importance of proper application. The results for 
1947 show that few farms are able to apply effectively any method when the 
weather is really warm. If milk is to remain satisfactory until used it would 
seem desirable, therefore, to stress the need for extreme care in washing 
and sterilizing milk equipment when, owing to hot weather or shortage of 
water, or both, it is necessary to reduce to a minimum contamination from 
the surface of milk utensils. 
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In these trials the procedure for washing the equipment on Group A 
and B farms, though simple to apply, was more elaborate after the morning 
than after the evening milking. Despite this difference, more of the evening 
milk was of reject quality or of unsatisfactory keeping quality than of 
the morning milk—a fact which may be ascribed to the earlier age at which 
morning as compared with evening milk is available for processing with our 
system of once-daily collection. Producers should be encouraged to give 
special attention to cleaning utensils after the morning milking. If the 
morning treatment is effective, rinsing with weak hypochlorite solution 
should be adequate after the evening milking. In hot weather, however, the 
morning treatment should also be used after the evening milking. 

Information gained from the trials can be summarized as follows : 

1. Utensils used in hand milking can be satisfactorily sterilized by 
hypochlorite. Proper application of the hypochlorite is essential, and the 
difficulty of sterilizing worn utensils is emphasized. 

2. During most of the year, and especially when good cooling is practised, 
if utensils are thoroughly washed and sterilized after the morning milking a 
less elaborate procedure should suffice after the evening milking. There is 
need for even greater care in washing milking utensils during hot weather. 

3. Immersion cooling, except where an adequate supply of cold running 
water is available, is not satisfactory. When using the immersion method 
without running water, churns should be removed from the cooling trough 
for overnight storage at the farm. 


These trials were undertaken at the request of the Agricultural Improvement 
Council for England and Wales. The Council is indebted to the many farmers who took 
part in the trials, to whose efforts the success of the work is mainly due. 

The field work was under the direction of the following National Agricultural 
Advisory Service Advisory Bacteriologists: Mr. H. Barkworth (Hove); Dr. L. F. L. 
Clegg (Newport, Salop); Mr. J. W. Egdell (Bristol) ; Mrs. P. M. Hobson (Bangor) ; 
Mr. D. A. McKenzie (Leeds) ; Mr. C. S. Morris (Starcross, Devon) ; Mr. C. D. Oxley 
(Cambridge) ; Mr. S. B. Thomas (Aberystwyth) ; Mr. C. A. Scarlett (Shardlow, Derby) ; 
and Mr. C. H. Westwater (Newcastle-on-Tyne). 





National Savings Week October 22-29 
Message from Mr. Tom Williams 


The great voluntary National Savings Movement is now well known throughout 
the land through the active and enthusiastic work of a small staff and many thousands 
of voluntary workers in both town and country. These have worthily promoted the 
main purpose of the Movement which was, and still is, to raise the standard of thrift 
and to show that investing in National Savings is advantageous to the investor and 
the country. Many millions of small investors in all stations of life have learned during 
the past difficult years the merits of investing in National Savings. 

Unfortunately there is no sign of the end of our difficulties in the immediate future, 
either nationally or individually, The need for thrift, careful spending, and the building 
up of reserves is as important now as at any time in the past ten years. So there is 
still work to be done in giving advice and encouragement to save, both in country and 
town. 

There may still be among farmers, farmworkers or landowners some who have not 
been persuaded to take advantage of the Savings Movement. It is to you I appeal 
especially. You have the opportunity to invest profitably and at the same time help 
your country. You have also open to you a form of public service by becoming a 
member of the local Savings Committee or a voluntary savings worker. I do ask you 
to assist the Movement and to consider very carefully the ways in which you may help 
most. Finally, I earnestly appeal to you to do your utmost to make the “For Britain 
and a Happy Future’ National Savings Week a resounding success. The continuance 
of a high level of thrift and investment in National Savings is of extreme importance 
to the country in its efforts to overcome its economic difficulties. Money not immediately 
required for capital investment on your holding cannot be invested more accessibly, 
safely and profitably than in National Savings. 
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APPROVED HYPOCHLORITES 
IN MILK PRODUCTION 


A. Rowtanps, B.Sc., and W. A. Hoy 
National Institute for Research in Dairying, Shinfield, Reading 


OOR keeping quality of milk can, in most cases, be attributed to 
contamination with bacteria from the surfaces of utensils that have not 
been properly washed and sterilized. This fact has long been 

established. A better appreciation of its significance by producers and others 
engaged in the handling of milk would inevitably lead to improvement in 
the general level of keeping quality of milk. 

The Milk and Dairies Regulations, 1949, which come into force on 
October 1, require that all milk utensils ‘‘shall as soon after use as is practic- 
able be thoroughly rinsed and washed with or without detergents and, 
before being used again, shall be scalded with boiling water or steam or 
otherwise effectively cleansed with an oxidizing or preservative agent 
approved jointly by the Minister of Agriculture and Fisheries and the 
Minister of Food.” 

Prior to 1943 the use of an oxidizing or preservative agent was permitted 
only for the treatment of milking machines, but provisional regulations 
issued that year permitted the use of approved substances for the treatment 
of all utensils, as an aid, but not as an alternative, to boiling water or steam. 


Approved Hypochlorites Only an oxidizing or preservative agent 

approved jointly by the Ministers of Agricul- 
ture and Food may be used. At present sodium hypochlorite is the only 
substance that has been approved under the terms of the Regulations. 
Exhaustive research and trials in practice have shown that solutions of 
sodium hypochlorite, when used at the correct strength and applied in 
accordance with a carefully prescribed technique, may be relied upon to 
destroy the majority of bacteria on utensil surfaces that have been thoroughly 
washed and are in a good state of repair. 


A number of manufacturers market, under their own trade names, stock 
solutions of sodium hypochlorite conforming to the requirements imposed. 
These preparations, and others which may be approved, must be standard- 
ized in accordance with the special requirements that are laid down. At 
the time of dispatch from the manufacturer’s premises they must contain 
9-12 per cent of available chlorine, not less than 0.7 per cent of sodium 
chlorate, and not more than 2 per cent of free caustic alkali. Containers must 
also bear a label indicating the date of dispatch, the manner of storing, and 
the last date for use. These requirements are designed to protect the user. 
Any of the approved commercial preparations, if used before the expiry date 
indicated on the label, may be relied upon to give solutions of the correct 
strength for disinfection when diluted as directed in a later paragraph. 
The presence of sodium chlorate in the stock solutions enables a simple test 
to be applied to detect the addition of hypochlorite to milk. 


General Principles Research has shown that the rate at which bacteria 

are destroyed increases rapidly with the strength of 
the solution. For example, the treatment of dairy utensils for 1 minute 
with a solution containing 200 p.p.m. (parts per million) of available 
chlorine kills the same proportion of bacteria as treatment for 7 minutes 
with a solution containing only 25 p.p.m. It will therefore be appreciated 
that the use of solutions at the correct strength is of the utmost importance, 
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since in practice the time that can be allowed for the treatment of each 
individual utensil is limited. An increase in strength above 200 p.p.m. does 
not materially shorten the time for disinfection. With concentrations much 
in excess of this value there is danger of corrosion. 

In the presence of milk residues, rapid loss of strength occurs. To 
provide the necessary margin of safety, a solution containing about 250 
p.p.m. available chlorine should be used, so that its strength does not fall 
below about 200 p.p.m. before the end of the washing process. Further 
rapid loss in strength occurs when used solutions are stored, and fresh solu- 
tions must, therefore, be prepared at each milking. 

Bacteria on utensils cannot be destroyed unless the solution is brought 
into direct contact with every part of the surface. During treatment, 
therefore, utensils must be wetted thoroughly with the disinfecting solution. 
There must also be thorough brushing of the surface, so as to ensure agitation 
of the liquid in contact with every part of the surface. 

Bacteria on clean surfaces can be destroyed as readily with solutions 
of sodium hypochlorite as with boiling water or steam, but, on surfaces that 
are covered with a film of milk residues, heat, because of its greater pene- 
trative power, is more effective. A film of milk residues accumulates 
rapidly on utensils that are washed badly or not thoroughly rinsed after 
milking. With persistent poor rinsing or washing, a deposit of milk stone 
gradually accumulates which is extremely difficult to remove with any 
normal washing process. Bacteria embedded in this film or deposit may 
escape destruction when hypochlorite solutions are used. Heat, on the 
other hand, readily penetrates to all parts of the film, and the immediate 
effect is not so serious where sterilization is by steam or boiling water. 
Nevertheless, the accumulation of milk residues on utensil surfaces is highly 
undesirable, since, whatever the method of sterilization, some bacteria 
survive and will multiply rapidly under the ideal conditions provided in the 
body of the film. 

Milk residues accumulate more readily on utensils that are rusty, cracked, 
or otherwise in a bad state of repair. The rubber parts of milking machines 
are also particularly liable to the accumulation of film. Great care is therefore 
necessary in rinsing and washing if such surfaces are to be maintained ina 
condition which will respond readily to disinfection with chlorine solutions. 


It has been found in practice that farm dairy utensils can be treated 
most effectively by using the hypochlorite solution as a hot wash in combina- 
tion with a detergent, a treatment which is referred to as the “‘chlorine- 
wash”. The detergent in the solution assists the thorough wetting and 
removal of milk residues, and the chlorine solution penetrates more easily 
to all parts of the surface. The presence of a detergent in the wash also 
minimizes the danger of corrosion. 

Any mild detergent may be used. Washing soda, soda ash, or any of 
the proprietary detergents compounded for use in hand washing are all 
equally suitable. 

The efficiency of sterilization of milk utensils with hypochlorites tends 
to fall off progressively, and ultimately a point is reached when it is no longer 
safe to rely on this treatment alone. To maintain satisfactory sterilization 
consistently over long periods, we have found it necessary to treat all 
utensils with boiling water or steam periodically. The thoroughness of the 
hypochlorite sterilization determines the frequency with which heat treat- 
ment should be applied. Treatment at weekly intervals is desirable in hot 
weather, but the interval may be longer if the weather is cool. Thorough 
washing must always precede the heat treatment. 
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Preparation of Solutions for Use The strength of chlorine solutions 

is usually expressed as parts of 
available chlorine per million parts of water. A 10 per cent stock solution 
of sodium hypochlorite therefore contains 100,000 p.p.m. of available 
chlorine. 


The ‘‘chlorine-wash”’ used for treatment of utensils must contain about 
250 p.p.m., and this concentration is obtained by diluting any of the approved 
stock solutions about 400 times. Details for the preparation of chlorine- 
wash and other solutions used are given in the following Table. 


Chlorine Solutions for Different Uses 


Approximate Strength Ounces of Stock Solution 
to prepare 10 Gallons 
4 


Chlorine-wash* 
Chlorine-rinse 1 
Wet-storage solution for 

milking machine clusterst 125 2 
Solution for udder washing 500 8 


*To prepare ‘‘ chlorine-wash, ’’ dissolve } Ib. soda ash or other dairy detergent, or 
4 Ib. washing soda, in 10 gal. hot water (110°-115°F.) before adding the stock solution. 


“ ” 


+To prepare “‘ wet-storage solution,”’ dissolve 2 lb. of detergent in the water before 
adding the stock solution ; a detergent compounded for use with aluminium must be 
used for clusters with aluminium parts. 


The stock solution should be stored in a dark, cool place, and a supply 
for daily use may be handled conveniently in an earthenware jug. In the 
preparation of solutions for use, the quantities of stock solution must be 
measured accurately, poured into the required amount of detergent solution 
or water, and immediately stirsed to mix. On no account should the strong 
stock solution be allowed to come into contact with the hands, clothes, metal 
utensils, or udder cloths. 


Methods of Application Three separate processes are involved in the 

proper treatment of all utensils. They are: 
(1) thorough washing to remove milk residues, (2) disinfection by scrubbing 
in the chlorine-wash, and (3) removal of the chlorine-wash with a chlorine- 
rinse. The methods of application, however, may be varied for different 
utensils. 


SMALL UTENsILS. These include milking pails, cooler and cooler pan, 
strainer, milking machine pail-lids and fittings, the lids of cans, etc. For 
effective treatment two troughs are desirable, one being used for processes 
1 and 2, and the other for process 3. 


It is an advantage to use troughs so designed that during washing 
utensils are immersed as far as possible in the solution. Where only a 
few utensils are to be washed, galvanized household baths are admirable. 


The actual washing procedure is as follows : 


(1) Remove all visible traces of milk and dirt by washing in cold or tepid water. 
Thorough treatment at this stage increases the effectiveness of the chlorine-wash 
process. After treatment, place the utensils on a clean rack—not on the floor—while 
awaiting treatment by the second process, otherwise the dirt picked up will be carried 
to the chlorine-wash solution. Empty the used water from the trough. 


(2) Refill the trough with hot water (110°-115°F.), dissolve the detergent, and add 
the stock hypochlorite solution. Immerse each utensil in the solution so that all 
surfaces are wetted, then brush and continue the scrubbing action for at least 1 
minute. At the end of this time transfer the wet utensils to a clean rack, where they 
should remain for at least another minute to complete the total contact period of 
2 minutes before the final process. 
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(3) Prepare “‘ chlorine-rinse ’’ solution in a second trough. Immerse the utensils 
in this solution to remove the chlorine-wash, and finally invert on a suitable rack in a 
clean place to drain and dry. (See Plate 1, p. iv of art inset.) 


MILKING MACHINE CLUSTERS. The internal surfaces of milking machine 
clusters are not easily accessible for cleaning, and they readily become 
coated with milk residues (see Plate 2). They are, accordingly, more difficult 
to sterilize effectively with chlorine solutions than most other milk utensils. 
We mention these facts in order to emphasize the extreme care that is 
necessary if their treatment is to be effective. 


Treatment of Farm Dairy Utensils with 





Approved Hypochlorites ( diagrammatic) 








Process | era } Stand on 
Brush in cold rock, not > 








same 





or tepid woter. On floor | 
P | The 


trough can 
be used for 
these two 


Process 2 Complete the presaness. 





Scrub in hot contact period / 








chlorine-wash on rock 





Process 3 Use a second 





Oip in chlorine-rinse trough for the 


ond chlorine=rinse. 
invert on rack to 
drain and dry. whe 3 


Immediately after milking, flush each cluster with at least 2 gallons of 
cold or tepid water. During this flushing lift the cluster clear of the water 
several times to induce a scrubbing action : this assists the effective removal 
of milk from all parts of the cluster. With a wet brush remove all visible 
dirt from the outside of each cluster. 
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During treatment with the hot chlorine-wash, immerse the cluster in the 
solution, taking care to avoid air locks. With the proper brushes, brush 
each teat-cup and the milk tube thoroughly. Leave the cluster immersed 
for at least 2 minutes to complete the contact time. 


Finally, immerse the cluster in the chlorine-rinse and hang up so that the 
liquid drains out completely from every part of it. 


MILK Cans. Cans need not be treated in the troughs. First brush 
inside and outside with cold or tepid water, and invert to drain. Add 
1 gallon of hot chlorine-wash, scrub all inner surfaces, place the can on 
its side, and roll so that the solution comes into contact with the whole 
of the inner surface, including the neck. Leave the solution in contact 
for at least 2 minutes before finally rinsing with the chlorine-rinse. Invert 
on a rack to drain. Can lids should be washed with the other utensils. 


MILK Bott Les. For the treatment of milk bottles on a small scale there 
is no satisfactory alternative to sterilization by steam in a chest. In an 
emergency, however, it may be necessary to use hypochlorite solutions for 
their treatment. 

The principle of treatment is exactly the same as with other utensils. 
Often, however, returned empty bottles contain stale milk residues, and 
their thorough cleansing is then more difficult. Moreover, if these residues 
are not effectively removed before the bottles are treated in the chlorine- 
wash, the strength of the wash deteriorates rapidly. It is important, there- 
fore, to bear in mind the vital need to replace with fresh solutions when 
necessary. 


After thorough brushing in clean, warm water, transfer the bottles into 
a trough containing the hot chlorine-wash, taking care to see that the bottles 
are filled with the solution. Leave to soak for a few minutes and then brush 
each one separately by hand or on a mechanical brush. Empty each bottle, 
immerse in the chlorine-rinse, and, finally, invert in clean crates. 


Crate bottoms can be a serious source of contamination and should be 
cleaned by thorough scrubbing with chlorine-wash in a separate trough 
before they are used for clean bottles. 


UppER WAsHING. Approved hypochlorite may, with advantage, be 
included in the water used to wash the udders before milking. Its use will 
give a higher degree of cleanliness than is possible with water alone. This is 
especially true where the quantity of water is limited or of doubtful cleanli- 
ness. It will also help to keep the udder cloths clean while in use, 2nd at the 
same time disinfect the milker’s hands. A solution containing about 500 
p.p.m. chlorine should be used (see Table on p. 306). 


Wet-storage Treatment of This method is widely used in America and, 
Milking Machine Clusters’ in experiments on a few farms, we have 

found it satisfictory for the treatment of 
milking machine clusters. It is simple and more dependable than the 
chlorine-wash treatment described earlier. 


In this method the clusters, after a flush with cold or tepid water following 
milking, are placed in the special rack and completely filled with the ‘‘wet- 
storage”’ solution. The clusters are kept full of solution between milkings. 
At least 10 minutes before they are needed the solution is emptied from 
the clusters through the milk tube, which is detached from the notch holding it 
in position in the rack, and the clusters are left to drain (see Plate 3). 
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Ten gallons of the wet-storage solution (see Table), which is sufficient 
to treat two clusters twice daily for about three weeks, may be prepared 
and stored in an old milk can or other closed container. A jug, kept specially 
for the purpose, should be used to fill the clusters. At the weekly dismantling 
the clusters should be examined carefully for deposit and thoroughly brushed 
in hot chlorine-wash, reassembled, replaced in the rack, and filled with 
solution. 

Even with the wet-storage treatment the efficiency of sterilization tends 
to fall off progressively, and clusters should be treated with boiling water or 
steam at least once each month. 


A Matter of Routine In formulating the above recommendations we 

have tried to avoid any exaggeration of the 
difficulties in practice, and the treatments given are, in our experience, the 
minimum necessary to ensure satisfactory results consistently. To the 
reader, the treatments recommended may appear unduly elaborate, but 
once they become part of a regular daily routine it will be found that they 
are neither difficult to apply nor too time-consuming in practice. 

On some farms, where great care is taken to treat all equipment thor- 
oughly after the morning milking, the chlorine-wash process is omitted after 
the evening milking. The utensils receive only brushing and rinsing with 
cold water, followed by treatment with the chlorine-rinse. This procedure 
is followed in the knowledge that the morning’s milk is delivered to a 
creamery within a few hours of production and is available for processing 
at a much earlier age than the milk produced the previous evening. We 
have hesitated to recommend the general adoption of this simpler treat- 
ment after the evening milking. Whether or not it will prove satisfactory 
on other farms will depend largely on the effectiveness of application of both 
the morning and the evening treatments. 

The rules for the successful application of approved hypochlorite solutions 
fer the sterilization of dairy utensils may be restated as follows : 

See that all utensils and rubber parts are in good condition. 

Adhere to a regular routine at all times. 

Always use fresh solutions of the correct strength. 

Remove all milk and dirt before treatment with the chlorine-wash. 
Treat every utensil with hot chlorine-wash for at least 2 minutes. 
Follow with the chlorine-rinse, and place the utensils on a clean rack 
to drain and dry. 

Treat all utensils with boiling water or steam at intervals. 














KENT INDIGENOUS PERENNIAL RYEGRASS 


R. P. HAWKINS 
National Institute of Agricultural Botany, Cambridge 


ERMANENT grassland in Kent is found on the heavier and more 
retentive soils in the county, and, except for Romney Marsh, on the 
poorer types. The more fertile land is devoted to hops, fruit, and 

market-garden crops, which form such an important feature of Kent 
agriculture. At least three distinct types of grassland are found in the 
county. 


Romney Marsh Pasture _ There are a number of marshes situated round 

the coast of Kent, mainly in river estuaries, 
which provide first-class grazing. The best known is Romney Marsh, an 
area of some 59,000 acres in the extreme South, separated from the higher 
ground of the rest of the county by the Royal Military Canal. The Marsh 
is alluvial soil and lies below high-water sea level, but it is drained by the 
canal, and most of the land lies dry throughout the year. 


More than half the Marsh is under grass, the stock-carrying capacity of 
the pastures varying with the fertility of the soil. The world-famous 
Romney Marsh fattening pastures will fatten from six to ten sheep per acre, 
and a few outstanding fields fifteen or more during the summer months in a 
favourable year. During the winter, these pastures carry only two or three 
sheep per acre. Pastures on less fertile soil are used for breeding, and carry 
four to six ewes with their lambs during the summer ; others, a proportion 
of which are not so well drained, carry two ewes or less. 


Many botanical analyses have been made of the herbage of these fattening 
pastures, and, although they naturally vary to some extent, all show a very 
high proportion of perennial ryegrass (from 60 to 75 per cent of the total 
herbage), with less than 10 per cent of wild white clover. There are also 
present small quantities of rough-stalked meadow grass, crested dogstail, 
Agrostis, Yorkshire fog, and field barley grass. 

The Marsh is grazed almost entirely by Romney Marsh sheep—one of the 
larger breeds, heavily fleeced and producing fat tegs at 12-15 months old. 
This breed is kept practically all over Kent. The ewe flock remains in the 
Marsh throughout the whole year, and lambs down in April. The lambs 
leave the Marsh towards the end of August to be wintered on higher ground 
in Kent and the neighbouring counties, and are brought back in the following 
March and April to enter the ewe flock or to be fattened off during the 
summer. 

The heavy grazing in summer, followed by light grazing in winter, is 
now known to have produced the perennial ryegrass dominant swards so 
characteristic of these pastures. Marsh pastures are kept very closely 
grazed during summer once active growth has started, which is usually 
towards the middle of May. The perennial ryegrass which has developed 
on the Marsh starts growth later in spring than on some of the other types of 
Kent pastures, and this characteristic is found in the stocks of seed obtained 
from Romney Marsh permanent pastures. 


Late growth in spring, and lateness of flowering which is associated with 
it, make these marsh types of Kent indigenous perennial ryegrass of 
particular value when the seed is sown in those parts of the country which 
normally experience a late spring. The advantages of the early types of 
perennial ryegrass are lost under such conditions, since it is too cold for 
them to produce growth early in the year, and active growth ceases at the 
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end of May or early June when they run up to seed. The late types of 
perennial ryegrass, on the other hand, continue growing for a further two 
or three weeks before they, too, produce flowering heads and active growth 
ceases. 


Wealden Pastures The Weald of Kent lies to the north of Romney 

Marsh, and extends from Ashford westward into 
Surrey and Sussex. The land is heavy clay, and much of it is inclined 
to lie wet during winter. Nevertheless it is capable of producing sound 
pastures of perennial ryegrass and wild white clover of high grazing value. 
Growth starts somewhat earlier in spring than on Romney Marsh, and stocks 
of Kent indigenous perennial ryegrass seed derived from Wealden pastures 
are a little earlier than those from Romney Marsh, but still maintain their 
mid-season characteristics. 

Wealden pastures are grazed by both sheep and cattle, breeding and 
rearing being more prevalent than fattening. There has been a considerable 
increase in dairying during the last twenty years or so, and more recently 
the breeding and rearing of stores for fattening has increased. The Sussex 
breed of beef cattle is well represented in the Weald of Kent. 


Hill Pastures The chalk formation of the North Downs extends the 

length of the county in the North, widening out to an 
extensive upland plain east of Ashford towards Dover and Folkestone. 
The soils on the slopes of the Downs are light and chalky, producing very 
poor pasture, but most of the soils on the Downs are clay or clay loam with 
flints and are naturally of low fertility. There are, nevertheless, a certaia 
number of high quality pastures on the hills in which perennial ryegrass 
predominates. These are saved for seed from time to time, the seed thus 
obtained being used for sowing down fresh fields in the vicinity ; much of 
the hill pasture is of poor quality, consisting largely of Agrostis, with some 
perennial ryegrass and wild white clover, and carrying no more than two 
sheep to the acre. During the last twenty years, much of this poor per- 
manent pasture has been ploughed up and replaced by leys left down for 
from three to five years. A simple seeds mixture of perennial ryegrass and 
wild white clover is used for these leys, the seed being obtained in the first 
instance from a good permanent pasture in the district. The leys are 
stocked heavily with sheep and cattle. 

Heavy stocking and close grazing is traditionally associated in Kent 
with good grassland management. Even one hundred and fifty years ago, 
agricultural writers mentioned this system of management and referred to 
instances where the stock-carrying capacity of fields had been doubled 
merely by grazing more closely. Heavy stocking with sheep and cattle 
is common practice throughout Kent, and this probably has produced a 
type of perennial ryegrass which will withstand such treatment. 

The benefit of these heavily stocked leys to the hill farms is seen in the 
heavier arable crops of corn and potatoes grown after the leys have been 
ploughed up. Moreover, by taking the ley round the farm and by treading 
heavier yields of straw into dung with fattening bullocks, the fertility of the 
whole farm has in many cases gradually been raised; the benefit to the 
leys sown subsequently is reflected in their higher stock-carrying capacity. 
Sheep breeding and rearing, with some dairying, is normal practice in this 
area ; but on many farms with well-managed leys, not only are sheep bred 
and reared, but tegs are being fattened from these hill ley pastures. Some 
of these leys are carrying from eight to ten sheep per acre during the grazing 
season. 


311 








KENT INDIGENOUS PERENNIAL RYEGRASS 


Perennial Ryegrass Seed Production The system of management 

where a crop of perennial rye- 
grass seed is to be taken is the same throughout the county. Before taking 
a crop of seed, the pastures are grazed in spring until the end of May or early 
June. The livestock is then removed, and the field shut up until after the 
crop of seed is harvested. By this treatment the growth of wild white 
clover is encouraged, and the crop harvested for seed is a mixture of perennial 
ryegrass and wild white clover in varying proportions. In some years both 
will ripen at the same time ; otherwise it is harvested when the crop which 
predominates, whether perennial ryegrass or wild white clover, is fit to 
harvest. 


It has long been the practice among Kent farmers to save seed from time 
to time from their best pastures. Arthur Young (1792) refers to the practice 
in Kent of laying down fields to grass with seed saved from ‘‘a meadow kept 
until ripe”. He states that these gave better results than fields sown with 
commercial seeds. At that time the produce of these old pastures was 
valued for its natural grasses—chiefly perennial ryegrass—and the white 
clover was regarded as of secondary importance. In more recent years, 
with the demand for wild white clover, Kent indigenous perennial ryegrass 
has been regarded as a by-product of wild white clover seed. It is recognized 
that both the perennial ryegrass and the wild white clover are of very great 
value for sowing land down to grass, and some of the other strains of grasses 
and legumes found on these pastures may prove of value in seeds mixtures 
of the future. That the value of Kent indigenous perennial ryegrass is 
appreciated outside the county of Kent is reflected in the higher price it 
commands on the open market. 


Graziers do not like taking seed from permanent fattening pastures, 
because they consider it reduces the grazing value of the pasture for several 
years afterwards. It is only occasionally that seed from these pastures 
becomes available, and it is then used for sowing down fresh land in the 
county. For many years Kent indigenous perennial ryegrass seed has 
been mainly the produce of leys sown with seed which came originally 
from old pastures of repute. 


Investigations at Cambridge In 1944, Kent growers explored the 

possibility of introducing measures 
to protect the best stocks of genuine Kent indigenous perennial ryegrass 
growing in the county. The National Institute of Agricultural Botany at 
Cambridge was asked to investigate the problem and to assist the growers to 
formulate a scheme to achieve this end. 


Some fifty stocks of perennial ryegrass, reputed to be genuine Kent 
indigenous, were sent to the Institute, and detailed investigations into type 
were made during 1946, 1947, and 1948. In July, 1947, ahd again in July, 
1948, the Institute co-operated with growers in Kent in making a survey of 
Kent pastures with a view to selecting the best from which foundation 
stocks could be secured for the proposed scheme. More than a hundred 
selected pastures were examined, and seed from the best of them was sent to 
the Institute for further investigation. 

As a result of these investigations the following conclusions have been 
drawn : 

1. Kent indigenous perennial ryegrass is a distinct type of perennial 
ryegrass of mid-season maturity. It flowers some ten to fourteen days later 
than early types, such as Irish, Ayrshire, Eaver, and Aberystwyth S.24, 
but is some ten to fourteen days earlier than the late types as represented 
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by Aberystwych S.23 stock seed. It has a semi-prostrate habit of growth, 
and this characteristic enables it to be distinguished from other types 
flowering about the same time. 


2. It was found that there was rather more variation among stocks 
seeded direct from old pasture than among those obtained from leys. Stocks 
seeded direct from Romney Marsh fattening pastures were a week or more 
later than those from the Weald or from the hills. These latter approximated 
very closely to the characteristics of the ley types. The characteristics 
of Kent indigenous perennial ryegrass stocks obtained from leys appear 
to have been acquired as a result of the Kent system of management for 
seed. Stocks obtained originally from permanent pasture but seeded from 
leys for (in some cases) as long as twenty years still retain the mid-season 
characteristic, and persist for at least five years in Kent pastures. The 
possibility of stocks derived originally from Romney Marsh, from the Weald, 
or from hill pasture being of particular value for certain conditions is being 
investigated further. 

3. Kent indigenous perennial ryegrass has a higher proportion of non- 
flowering to flowering shoots than is found in many strains of perennial 
ryegrass. This not only produces more leaf, but enables it to compete 
successfully with wild white clover and thus provide a balanced sward of 
perennial ryegrass and wild white clover. The closer and more leafy sward 
produced by Kent indigenous perennial ryegrass is strikingly demonstrated 
when it is grown alongside some of the earlier types of perennial ryegrass, 
both sown with wild white clover and subjected to the same grazing and 
management. The difference is most marked after the second year. 


4. Kent experiences a more ‘‘continental” climate than many parts of 
this country. While the winter cold is not extreme, the springs are fre- 
quently cold and late, and there is often drought in April and May. The 
rainfall over most of the county is less than 30 inches per annum, while in 
some parts of East Kent and Romney Marsh it is 25 inches. The climatic 
conditions under which Kent indigenous perennial ryegrass has developed 
appear to render it particularly suited to the drier climate of the eastern side 
of Britain and to the cold late springs experienced in the East and North- 
East of Scotland. 


Certified Kent Indigenous Early in 1949 the Seed Production 
Perennial Ryegrass Committee of the National Institute of 

Agricultural Botany at Cambridge 
approved a scheme for certifying selected stocks of Kent indigenous perennial 
ryegrass saved from both permanent pasture and from leys. 

The scheme is administered by the Kent branch of the National Farmers’ 
Union through its Secretary, Mr. C. C. M. Taylor, 50a King Street, Maid- 
stone. Certificates are issued in respect of crops of perennial ryegrass 
grown from stocks which have been approved by the Seed Production 
Committee as being genuine. To qualify for appreval, the stocks must have 
originated from selected pastures in Kent and have been examined for 
trueness to type in a growing on test at Cambridge. The crops grown from 
these stocks are inspected by a panel of growers, merchants, and technical 
men who must report favourably before a certificate can be issued. 


Kent growers, however, are anxious that only seed with a high standard 
of purity shall be sold under their scheme. They have, therefore, appointed 
approved merchants to handle the seed after it has been threshed, and the 
certificate is issued only after the seed has been cleaned by one of their 
approved merchants to a sufficiently high standard of purity. 
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The certificate issued by the Kent National Farmers’ Union states that, 
from evidence submitted to them, they are of the opinion that the crop 
from which the seed was harvested was a genuine stock of Kent indigenous 
perennial ryegrass. Combined with this is a declaration by the grower and 
the approved merchant that the seed was, in fact, harvested only from the 
crop inspected and grown only from a stock approved by the Seed Production 
Committee. 

With a guarantee of this nature, farmers who find this type of ryegrass 
suits their conditions and system of farming should be able to buy with 
confidence. The certificate assures them that they are buying the same type 
from year to year and that, subject to seasonal variation, they will get 
similar results from their leys. The scheme should thus benefit both the 
grower in Kent and the farmer who buys Kent indigenous perennial ryegrass 
seed. 

Acknowledgments are gratefully made to Mr. G. H. Garrad and the members of his 
staff in Kent, and to members of the National Agricultural Advisory Service in that 
area, for their advice and assistance during the course of this investigation and in 
drawing up the report. Thanks are also due to growers and merchants in Kent who 
have given freely from their store of local knowledge. 


THE PROBLEM OF LODGING 


Professor H. IAN Moore 
Seale-Hayne Agricultural College, Newton Abbot, Devon 


T is often said that laid corn never brought a farmer to bankruptcy. 
This may or may not be true; what is certain is that each year lodging 
causes serious financial losses to farmers, not only directly in the loss 

of grain and the lowering of quality, but also indirectly in the disorganization 
and delay it entails at a critical time. Delay one season may prejudice the 
chances of success with the next year’s crop. 

Lodging seems to be more widespread now than formerly. This has 
been ascribed to various factors, such as the more general use of nitrogenous 
fertilizers, the shortage of potash, and the development of clover leys. What 
is the evidence? Over the past fifteen years detailed records of a large 
number of fields of wheat, barley, and oats have been analysed, and where 
lodging occurred an effort has been made to ascertain the cause. The 
following Table shows the causes of lodging in 500 fields covering 7,350 
acres : i 

Percentage 
Cause of Lodging No. of Cases of Total Cases 
Storm, flooding, wind, etc. 105 21 
High fertility of soil 35 7 
Unsuitable variety, e.g., too weak or 
long in straw 155 
Excessive nitrogenous manuring 20 
Disease, e.g., foot rot 25 
Lack of phosphate or potash 30 
Cultivation deficiencies 35 
Excessive seed rate 35 
Unchecked winter proudness 45 
Obscure causes 15 
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It is appreciated that the method of classifying the causes of lodging 
under the ten headings is entirely arbitrary and that the diagnosis might 
conceivably vary with different investigations, It was done, however, by 
the writer in consultation with the farmers concerned, and before the final 
verdict was pronounced great care was taken to elucidate all possible causes. 
of lodging. 


Preventive Measures The most striking fact emerging from the 

scrutiny of these records is that nearly 80 per 
cent of the lodging was capable of being controlled. It is true that the 
survey covered farms in Yorkshire and Lincolnshire only and may not, 
therefore, be applicable to other parts of the country, but all the cases were 
recorded in the course of routine advisory work and were in no way excep- 
tional. It is probable that some of the lodging caused by adverse weather 
would not have been experienced had very stiff-strawed varieties been 
grown, but it is intended to deal only with those cases of lodging where the 
remedy is fairly clear. 


The fact that over 30 per cent of the lodging was considered to be 
due to the choice of an unsuitable variety indicates the supreme importance 
of choosing carefully the one likely to be the most suitable. It also emphasizes 
the value of the field trials carried out by the National Institute of Agri- 
cultural Botany and the need for more demonstrations by the National 
Agricultural Advisory Service. There is little doubt that the selection of 
stiff, short-strawed, early-ripening varieties in these instances would have 
prevented most of the trouble. The indiscriminate use of Little Joss under 
conditions which would have taxed the standing powers of, say, Yeoman 
is responsible for many cases in this category. In only 7 per cent of the 
fields was the fertility of the soil so high that it could confidently be said 
that lodging was inevitable. Here, obviously, the cropping was at fault : 
had potatoes or sugar beet been grown to tap some of the fertility before 
growing a cereal, the result might have been very different. Undoubtedly 
too, the cropping was at fault in those instances where disease caused 
lodging, and a stricter adherence to rotational cropping might have avoided 
the trouble. 


FERTILIZERS. Lack of phosphate was suspected in twenty fields. The 
root system was abnormally poor and soil analysis confirmed phosphate 
deficiency. As for potash, there is little experimental evidence to indicate 
the effect of this plant food on the standing capacity of cereals, but only 
lack of potash could account for the lodging noted in the remaining ten cases 
in this group. 


In the majority of the instances where lodging could be attributed to 
the use of nitrogen, it appeared that the main cause of the trouble was wrong 
timing of the dressing. Mostly, this was made in late March or early April, 
when the effect would be to increase the length of straw and perhaps the 
number of side tillers also, whereas had the application been delayed until 
mid-May or even later, the size of head—and hence the yield of grain— 
would have been increased without materially affecting the straw. Con- 
firmation of this was obtained from a number of fields in the same counties 
where late application of nitrogen is standard practice. 


SOWING AND CULTIVATION. Excessively high seed rates caused lodging 
in 7 per cent of the cases. Modern techniques, such as the use of mercurial 
seed dressings and the placement of fertilizers close to the seed tend to 
ensure a much higher seedling survival than was expected by the last genera- 
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tion of farmers. There is evidence that in many cases a reduction of 15-20 
per cent in seed rates would promote better plant development by admitting 
more light and encouraging a stronger root system. 

It is always difficult to diagnose mistakes in cultivation and assess their 
effect on the crop concerned, but puffiness of the seedbed, irregular seeding 
depth and bad drainage seemed obvious faults. Much more attention should 
be given to the spacing of cereals. 

Winter proudness should not be allowed to cause lodging. Grazing off 
the excessive leafage with dairy cows or sheep, checking the growth by 
burning with sulphuric acid, or even mowing and leaving it to rot away 
are well-known ways of obtaining valuable early spring keep and at the 
same time effectively countering lodging. Observations in Yorkshire 
indicated that grazing up to the time when the “flag’’ was 8 inches long 
was feasible without adversely affecting the yield of grain. Uniform grazing 
is important, and the soil must, of course, be reasonably dry. Grazing in 
this way not only shortens the straw by 2-8 inches, but may also delay 
ripening by two or three weeks ; obviously this point must be borne in mind 
in a late district. 

It appears from this analysis that most of the lodging of cereals is 
preventable, and, in view of the high cost of labour and the serious shortage 
of skilled workers, every effort should be made to eliminate the trouble. 


INFESTATION OF FARM-STORED GRAIN 


ANY kinds of pests, both insect and mite, live in farm buildings, 
feeding on stored farm produce and animal feedingstuffs. They find 
their way into the buildings in many ways, one of the commonest 

being on secondhand or hired bags used for the wheat after combine har- 
vesting or in which the wheat is sent for drying. Many of the bags are used 
for grain year after year, and the pests survive in the seams, living on 
residues of dust and grain, and emerge ready to attack when the bags are 
used again. Once established in a barn or granary, they live on any suitable 
farm produce, but they can also exist for considerable periods without food ; 
they often escape removal by ordinary cleaning processes by their habit of 
hiding in floor or wall cracks. The most important of these pests are : 


Weevils (Grain Weevil—Calandra granaria L.) 
Grain Beetles (Saw-toothed Grain Beetle— Orvyzaephilus surinamensts L.) 
(Flat Grain Beetle—Laemophloeus minutus Oliv.) 
(Red Rust Grain Beetle—Laemophloeus ferrugineus Steph.) 
Flour Beetles (Flour Beetle—T7ribolium castaneum Hbst. and 
Tribolium confusum Duv.) 
Bean Weevils (Bean Weevil—Acanthoscelides obtectus Say.) 
(Bean Beetle—Bruchus rufimanus Bohem.) 
Mealworms Yellow Mealworm—Tenebrio molitor L.) 
(Dark Mealworm—Tenebrio obscurus F.) 
Moths (Brown House Moth—Hofmannophila pseudospretella 
Staint.) 
(White-shouldered House Moth—Endrosis sarcitrella L.) 
Mites (Flour mite—Tyroglyphus farinae De G.) 
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The presence of these pests is indicated in several ways: 

1. Hollowed (or holed) grains, peas, beans, or cake. 

2. The matted surface (webbing) or fine threads or cocoons spun by moth 
caterpillars. 

3. The brown dust and minty smell associated with mites. 

4. The heating of grain or meals. If grain is too wet (more than 17 per 
cent moisture) it will normally heat on storage. But even comparatively 
dry grain will heat if insects are present—the insects being the cause of the 
heating. The activities of a few insects will bring about a slight rise in 
temperature which will stimulate further insect (or mite) activity, causing 
additional rises in temperature. In this way temperatures as high as 120°F. 
may be reached. Any disturbance of such infested grain will only increase 
the trouble by spreading the insects. Expert help should, therefore, be 
sought in such cases. 

5. If a handful of grain is dropped into a bucket of water, the insects 
(and damaged grains) can be seen floating on the surface. 


Appearance and Habits GRAIN WEEVILS attack all kinds of grain. 

They are small, blackish beetles about 3/16 
inch long with a distinct snout. The female may lay up to 100 eggs just 
beneath the seed coat of the grain, and these take about 10 days to hatch 
into minute white grubs which bore their way into the grains, gradually 
hollowing them out, so that when they pupate nothing but a hollow shell 
remains. Grains holed or hollowed out in this way are indications of grain 
weevil activity. The adult weevils, at first rather reddish-brown in colour, 
escape from the damaged grains, mate, and lay more eggs; there may be 
three or four generations in a year, and under favourable conditions a small 
population may give rise to a heavy infestation in a short time. They are 
not killed by winter temperatures, and an infestation may therefore be 
carried on from one year to the next. 

GRAIN BEETLES, FLOUR BEETLES AND MEALWoRMS. Except for the 
mealworm beetle, which is 4 inch long and dark brown, these are small 
beetles about the same size as grain weevils, but flatter. They have no 
snout and are reddish-brown in colour. Both flour and grain beetles lay 
their eggs among the grains; the small, light-coloured, wire-like grubs 
that emerge do not live inside the grains but wander and feed freely among 
them ; when fully grown they pupate and the adults emerge in due course. 
They attack meals, cattle cake and similar materials more readily than 
whole grains. 

BEAN WEEVILS attack peas and beans ; they are larger than grain weevils 
about } inch long), greyish-brown in colour, and more globular in shape. 
The female weevil either lays her eggs under the seed pods before harvesting 
or scatters them among the stored seeds. Each female weevil will lay up 
to 200 eggs, which hatch into grubs that bore their way into the seeds, 
living and feeding inside the seed coat until fully grown. They then pupate 
just below the skin so that the latter looks like a semi-transparent window ; 
through this window the adult beetle finally emerges leaving a small, round 
hole. The presence of these windows and holes indicates a bean weevil 
infestation. There may be up to four generations of weevils in one year. 

The bean weevil will breed indefinitely in dried beans and peas. It 
should not be confused with the bean beetle, which attacks beans during 
growth and often emerges from the dried beans in store. The bean beetle 
will not continue to attack the dry stored beans, but must escape to the 
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fields in order to lay its eggs on the growing crop. To ensure accurate 
identification and expert advice, you should contact the advisory ento- 
mologist for your area as soon as you discover that beans in store are infested. 

Motus. Two moths commonly found in farm buildings are the brown 
house moth and the white-shouldered house moth. They will attack grain, 
peas, beans, and almost any sort of animal feedingstuffs. The brown house 
moth is about $ inch long and, as its name implies, is brown in colour, 
speckled with black. The white-shouldered house moth is slightly smaller 
and has a white head and forepart of the body. Both moths lay their eggs 
on the feedingstuffs ; these eggs hatch into small, white caterpillars with 
brown heads. The caterpillar is the destructive stage ; it eats voraciously 
and spins a fine thread over any surface on which it crawls, so matting 
together the foodstuff and fouling far more than it actually eats. When 
it is fully grown it is about } to }? inch long, and after finding a sheltered 
corner it spins a cocoon in which to pupate. Collections of these cocoons 
containing brown leathery pupae are found around the neck or in the ears 
of infested bags, and particularly on the surfaces where two bags are in 
contact. Adult moths emerge from these pupae, mate, and lay their eggs 
on any food available. 


MITEs are very small, whitish creatures barely visible to the naked eye, 
but forming a brownish dust when present in large numbers and producing 
a rather musty or minty smell. They attack all kinds of grain and many 
kinds of animal feedingstuffs. Mites multiply very rapidly; the female 
lays 20-30 eggs, and the life cycle can be completed in 17-18 days. They 
are very dependent on the moisture content of the food in which they are 
living ; they cannot thrive if this is less than 12 per cent, but any increase 
in moisture content is followed by an increase in their rate of development. 
Being so small they are very easily carried from one food to another by 
insects, mice, or men. They cling to the surface ef bags and can live in 
small deposits of grain or grain dust in floor cracks and corners, so that 
very careful cleaning is of the utmost importance. 


It should be clear, from the descriptions of the life cycles of these pests, 
that there can be no spontaneous generation of insects or mites in wheat 
or any other foodstuff. Except for bean weevils, they do not occur in the 
fields, so that if insects or mites are found, the commodity must at some 
stage have been in contact with infested food, bags, or premises. 


Routine Precautionary Measures 1. Buildings should be cleaned 

thoroughly and regularly. When- 
ever one lot of grain or animal feedingstuffs is removed, the place where it 
was stored should be carefully cleaned ; moth cocoons should be scraped 
off the walls and all loose debris in cracks and corners removed. The material 
so collected should be burned immediately. 


2. After cleaning, before any new material is put into store, the space 
should be treated with an insecticide, as described later in this article. 


3. Buildings should be kept in a good state of repair. If they are 
constructed for the purpose for which they are used, i.e., have not been 
adapted, certain modifications in design and finish are possible which 
reduce the number of places where pests can hide and breed. Owners 
will find Farm Buildings (Post-War Building Studies No. 17)* of assistance 
when buildings are being constructed or modified. 





* Obtainable from H.M. Stationery Office or through any bookseller, price 3s. 
(3s. 4d. by post). 
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Any wall or floor dampness must be remedied by repairing the roof, 
gutters, etc. Wall and floor cracks must be filled in—a smooth concrete 
surface gives a satisfactory finish—and there must be adequate ventilation. 


4. There should be no form of artificial heating. Even a glass or 
corrugated iron roof will be hot in summer, and a rise in temperature in 
the building will increase the rate of development of an infestation. 


5. All old stocks should be removed or completely segregated from new 
stocks so that insects and mites cannot crawl or fly from one to the other. 

6. All stocks should be used in strict rotation. 

7. Stacks of bagged material should never be piled against walls, out 
of the cracks of which insects may crawl, or on which moisture condenses 
with changes in weather. A narrow gangway should be left between bags 
of different commodities. 

8. Whenever possible, meals, cake, and other feedingstuffs should be 
stored apart from the grains, preferably in a different building. 


Control Methods It is most important to realize that most of the pests 

mentioned in this article cannot readily be killed by 
starvation or cold. Other methods of control must, therefore, be used—the 
choice depending largely on the types of pests present and their whereabouts. 
Before taking control measures, therefore, a thorough examination should 
be made to determine the species present and to discover the true extent 
of the infestation. Special attention should be paid to gaps in walls, and 
dead spaces between walls and weather-boarding or between bins, where 
spillage collects and forms a good breeding ground. Such spillage, and 
any other materials harbouring infestation, should be cleared up before’ 
using sprays or other control measures. . 


If grain or similar material in bags or bins is infested, it should be dealt 
with first ; it will deteriorate if allowed to stand. In any event, it will not 
be possible to obtain effective control in the rest of the building if infested 
grains and feedingstuffs are allowed to remain. Unless they can be consumed 
immediately they may have to be treated by heat or by insecticide. 


Treatment of Infested Grains HEAT. Heating to I40°F. for 15 
and Feedingstuffs minutes is sufficient to kill the insects 

concerned. In using this method, 
however, satisfactory results are obtained only if the required temperature 
is reached throughout the infested material. Although this is not difficult 
with a very small quantity of material (e.g., a few pounds of grain), it is not 
easy to achieve with larger quantities unless special apparatus is available. 
The apparatus must be used with care, because overheating may cause 
damage to the germinative powers of seeds or to the baking qualities of 
bread grain. Such heat treatment can be applied by passing the grain 
through any standard drier. 

At the lower end of the temperature scale, it is not possible to rely on 
cold winter temperatures to effect sterilization. Although their activities 
may almost stop for a time, most insects and mites can withstand low 
temperatures. Moreover, temperatures in piles of infested grain are usually 
much higher than those prevailing outside, so that insects there are not 
generally affected by seasonal changes. 

FuMIGATION. Quantities which can be put into tight containers, such as 
metal grain bins, dust-bins, etc., can be fumigated readily with liquid mixture 
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containing three parts of ethylene dichloride and one part of carbon tetra- 
chloride. This is a non-inflammable mixture which can be obtained ready 
made from dealers. 


The infested material is put into the bin. The measured dose is poured 
on to a piece of sacking placed on top, and the lid sealed to prevent leakage 
of the vapour. After 48 hours the bin is opened. Care must be taken not 
to breathe the concentrated vapour or to spill the liquid over oneself : 
however, small treatments (e.g., of up to a few hundredweight) can be 
carried out without much risk. 

The amount of fumigant required depends on the temperature, the 
material being treated, and the species present. The following doses 
should give a useful guide : 

Temperature 60°F. (1) Grain 8 lb. (5 pints) per ton. 

(2) Meal (Bran, wheatings, etc.) 20 Ib. (124 pints) per ton. 
(3) Empty bags 9 lb. (6 pints) per 100 bags. 

The gassing of larger quantities of produce or of whole buildings is more 
complicated. Very toxic gases, such as hydrogen cyanide, are normally 
used, and experienced operators have to carry out the work. In addition, 
buildings must be in excellent condition, since leakages will prevent effective 
treatment. Commercial fumigating organizations are available to undertake 
this type of work where necessary. 

Grain in farm silos can be fumigated, depending on the soundness of 
the structure. As recommendations can be made only after expert examina- 
tion, you should contact the nearest inspector of the Infestation Control 
Division (if necessary, through your advisory entomologist). 

OTHER INSECTICIDES. Various insecticidal dusts have been used on infested 
grains. Those containing DDT or benzene hexachloride (BHC) are easy 
to use and most effective, but they can be recommended only for the treat- 


ment of seed grains. They must not be used on human or animal foodstuffs, 
as their degrees of toxicity to man and animals are not, at present, known 
with certainty. 


Treatment of Barns, Bins Chemical measures are not likely to be of 
and other Structures much use until infested material has been 
dealt with and thorough cleaning carried 
out. Insecticides have little chance of acting upon insects and mites hidden 
below cobwebs, sweepings, grain, or flour in floor cracks, etc. ; the removal 
of such material alone may dispose of further trouble. 
Dusts, sprays and smokes are all suitable for structures: the choice 
between them depends largely on the conditions in a particular case. 


Dusts. In buildings of loose wooden construction, or in bad repair, dusts 
are particularly suitable. They may be brushed into floor cracks or into 
dead spaces below floorboards or bins. They may also be blown into hidden 
spots, such as those between bins and weather-boarding. Make sure that 
all possible hiding places are treated ; better results are obtained by using 
small quantities of insecticides this way than by applying excessive amounts 
in one or two spots. Only small quantities of the recommended dusts are 
necessary in each locality ; hand bellows and small horticultural dusters 
have proved useful in applying them. Dusts containing DDT (e.g., 5 per 
cent) or BHC (e.g., 0.5 per cent gamma BHC) are readily available: they 
are suitable for this type of use because they retain their activity for a long 
period. 

SPRAYS. Various types of spraying material are available. For application 
to hard, non-absorbent surfaces, or where water would cause damage, 


320 





ENFESTATION OF FARM-STORED GRAIN 


those in oil are suitable. The insecticide is applied as a light layer or film 
to all surfaces where the insects are seen or where they are likely to walk. 
It is best to use a mechanical (or paint) sprayer for big jobs ; but a knapsack 
or other type of hand sprayer may be used. Insecticides for use in this 
way are readily available from dealers. Those containing pyrethrum are 
particularly suitable because they may be used almost anywhere without 
risk of contaminating foodstuffs ; if grain is to be sprayed directly, however, 
a suitable cil base must be chosen. (Sprays containing more than 0.5 per 
cent pyrethrum in an oil similar to refined medicinal paraffin are available 
and can be recommended for the latter purpose.) Sprays containing DDT 
(e.g., 5 per cent) or BHC (e.g., 0.3-0.4 per cent gamma BHC) are also 
effective, but, as previously stated, they must be used with greater care. 
In most cases spraying may have to be repeated once or twice to obtain 
complete control. 


For absorbent surfaces, such as those of brick or plaster, or covered 
with whitewash, sprays made up from special dispersible powders are 
suitable. They are prepared by mixing with water in the same way as 
limewash and can be applied through a sprayer, or even through a stirrup 
pump with a fairly fine nozzle. Such powders, containing DDT, are 
available from insecticide dealers. Those containing a high proportion 
of DDT (e.g., 33 per cent) are best, because in many cases it is more 
difficult to kill grain insects than it is to kill flies, for which these materials 
are often sold; it is advisable, therefore, to obtain a brand which carries 
specific directions for use against grain pests. Such powders should not 
be mixed into wall-washing mixes, e.g., limewash: if the wall must be 
limewashed the insecticide wash should be applied afterwards to ensure 
that it rests on the surface. Walls treated in this way retain their toxic 
dressing for many weeks, unless they become covered by dust or the 
insecticidal layer is removed by frequent brushing. 


SMOKES. Smokes are particularly suitable for lofty, awkwardly shaped 
buildings, or bins, which would be impossible to cover by direct spraying. 
Provided residues of stock and other debris in which insects may hide are 
removed, and that the building can be sealed reasonably well, these smokes 
are valuable for controlling the pests mentioned in this article. 


The canisters, containing DDT or BHC, can be obtained from dealers, 
in various sizes suitable for different structures. They carry detailed 
recommendations for dosage and use. 


This article is intended only as a general guide on the infestation problem. Officers 
of the Ministry are available, on request, for advice in individual cases. 


COMBINED HARVESTERS AND THE 1949 HARVEST 


The harvesting of this year’s grain crop of more than a million tons has been the 
easiest, earliest and speediest for many years; 2,500 new combined harvesters were in 
action, bringing the total number in use in the United Kingdom to about 9,000. In 
1939 there were only 150 combines on British farms. It is fairly certain that the 
numbers will go on increasing for some years. Until 1945, when home production of 
these machines started in earnest, farmers had been dependent on American machines. 
In the first six months of 1949 home production and imports were responsible for 
roughly equal contributions to the total supply, and next year home production will 
again show a big increase. 


° 
The combines in use in Britain vary greatly in size, the smallest being a 3 ft. 4 in. 
cut machine, a few of which were imported in 1943. Of the 9,000 in use this year 
1,540 had a cut of 5 ft. 6 in. or less; 3,520, 6-8 ft.; 1,270, 8 ft. 6 in.-9 ft.; and the 
remainder (2,670) 10-12 ft 
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FEEDING SUGAR BEET TOPS GREEN 


P. N. Harvey, M.A. 
Norfolk Agricultural Station, Sprowston 


EET tops consist of the green leaves and a proportion of the root (the 
“crown”’). The weight per acre is, on the average, almost equal to the 
weight of washed beet delivered to the factory. When wilted, the 

tops lose about a third of their weight. Analyses show that they contain 
15-17 per cent dry matter, which is rich in protein and sugar. They are, 
therefore, a succulent feed and a substitute for the usual root crops. 


Nutritive Value Theoretically the nutritive value of beet tops should, 

ton for ton, be better than swedes or mangolds ; 
the latter, however, can be fed with less waste, and feeding trials have 
shown that for both cattle and sheep a ton of tops is only equivalent in 
feeding value to a ton of swedes. The protein content is slightly higher, 
and the fibre content slightly lower, than that of kale; beet tops are, in faci, 
a good substitute for kale, especially from early October until Christmas. 
Beet tops may vary considerably in nutritive value according to : 

1. The proportion of leaf to crown. The crown contains most of the 
feeding value of the top, but any advantage gained by overtopping the beet 
is far outweighed by the loss of root tonnage delivered to the factories. 

2. The time between topping and feeding, which may reduce the sugar 
content of the tops by as much as 1.5 per cent for each month of delay. 

3. Decay due to exposure in wet and frosty weather. Whilst it is 
desirable, for reasons explained later, to allow the tops to wilt before feeding, 
it is equally desirable to feed them before decomposition begins—if possible 
within two weeks of topping. The effects of exposure can be minimized 
by leaving the tops in heaps on the field rather than in rows. Heaping 
should be done at the earliest opportunity, especially from November 
onwards, when there is danger of frost and snow ; otherwise the tops may 
deteriorate rapidly and be difficult to find after a fallof snow. But whatever 
the weather, beet tops piled in heaps will remain green for a considerable 
period, and they are also less likely to lose their food value by rooting in the 
surface of the ground. 

4. Contamination by soil. If it is the intention to feed the tops, it is 
most important that they be kept as clean as possible, because sand intro- 
duced into the digestive system of the stock can be highly dangerous : 
contamination occurs mainly through careless knocking of the beet, carting 
over the tops, and from rain splashing over the rows or heaps. 

Beet tops contain certain impurities unwanted in the process of extracting 
the sugar. Some of these may give rise to taints in milk ; others may cause 
stock to scour very badly if fed in excess. The chief laxative in beet tops 
is oxalic acid—amounting to 4.5 per cent of the ash. By allowing the tops 
to wilt before feeding, the concentration of oxalic acid is greatly reduced, 
and, as an additional precaution, about } lb. precipitated chalk should be 
fed for every 250 lb. of tops. The chalk combines with the remaining 
oxalic acid, forming insoluble oxalates which are harmless to the stock. 


Feeding to Sheep There are several advantages in feeding beet tops to 

sheep: collecting and carting are unnecessary; the 
supply of plant nutrients is maintained at least at the same level as would 
result from ploughing in the tops, and the value of the tops is cashed earlier ; 
also, both the feeding value through the liveweight increase of the sheep 
and the manurial value of the tops are recovered. 
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FEEDING SUGAR BEET TOPS GREEN 


A mature sheep, according to its size, will eat 14-21 lb. of tops daily. 
It is fairly safe in a sheep-feeding programme to allow one acre of sugar beet 
tops per 100 sheep per week. Most flockmasters prefer to fold the ewes on 
the tops; they are perfectly safe and good feed for fattening sheep of 
either sex, and urinary troubles with male sheep are not common. The flock 
will live well on beet tops from October to January, with little more than a 
good supply of hay and a run out to grass until lambing is within sight. 

Sheep do not fatten quite so quickly on tops as on swedes ; a tril at the 
Norfolk Agricultural Station in which 140 sheep took part in three successive 
years produced weekly liveweight gains of 2.7 lb. on swedes and 1.9 lb. on 
tops, from theoretically equivalent rations. Sheep consume the tops better 
if they are aerated a little before feeding by forking them out of the rows 
where they have been lying since topping. A supply of water is also 
appreciated. 


Feeding to Cattle If required, a 10-cwt. bullock will consume 100 lb. 

of tops daily ; smaller cattle less in proportion. As 
with sheep, the liveweight increases in cattle-feeding trials at the Norfolk 
Agricultural Station show that, when fed in theoretical equivalence, beet 
tops yield smaller liveweight gains than swedes, the comparison being 
1.7 lb. daily per animal on tops and 2 Ib. on swedes. 

It is rarely possible to finish fattening cattle on beet tops, for the supply 
of fresh tops generally runs out early in the New Year, necessitating recourse 
to other roots, beet top silage, or dried beet pulp ; but beet tops are valuable 
for feeding in the early stages of fattening, especially when cattle on autumn 
grass are waiting to go into their winter fattening quarters. During that 
period an average increase of 1.5 lb. Gaily has often been re:orded at’ the 
Norfolk Agricultural Station from cattle on grass, hay, and beet tops. 

All ruminant animals consume tops with relish and benefit. Care must, 
however, be taken with dairy cattle, otherwise taint due to traces of betaine 
may develop in the milk. Cows in milk should not receive more than 
42 lb. of tops daily; they should never be fed in the cowhouse, but on 
pasture immediately after the morning milking. Rather than rely entirely 
on beet tops for feeding dairy cattle, it is better practice to use the tops 
as far as possible for the dry stock, leaving kale and mangolds for the milking 
cows. No taints in milk, however, should develop if small quantities of 
tops are fed as suggested. 

Cattle need a good supply of water, for beet tops are a sweet and thirsty 
feed—six gallons was the average daily consumption of water per animal in 
the Norfolk Agricultural Station bullock-feeding trials. Cattle troughs 
must be cleaned out constantly when feeding beet tops. 

The failure of beet tops to produce results in practice in accordance with 
their analysis has been noted both with sheep and bullocks. Unless the 
ration of beet tops is small it is not usually possible to make up the leeway by 
feeding more tops. Additional concentrated food will do so, however ; 
the extra quantity for a 10-cwt. fattening bullock on 100 Ib. of tops daily 
is equivalent to about 1} lb. of oats or barley per day. 
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Embassy, Washington, from May, 1946, until July, 1949. 


Y first look at farming in America was from the window of a train in 
May, 1946, during the journey south from New York to Washington. 
I saw small areas of cultivated land growing rather miserable crops of 
small grains, maize, potatoes, or vegetables, odd pieces of rough pasture 
dispersed among large woods, and derelict, weed-covered fields, which had 
obviously been cultivated at some time in the not-too-distant past. There 
were few obvious changes throughout the 200-mile journey. To one 
accustomed only to the intensive and varied farming pattern of Britain, this 
was a depressing scene, but I soon found out that it was not typical of the 
continent as a whole. It brought out in a vivid way, however, the first great 
contrast between the agriculture of Britain and America, namely, the vast- 
ness of the country, the abundance of land in North America, and the low 
intensity of the farming. 


Since that first journey, it has been my good fortune to have been able 
to travel fairly extensively in North America and to observe something of 
the very varied farming systems. While there are many interesting lessons 
to be learned from the wheat and cotton belts of the central and southern 
states, from the ranching areas of the high plains and mountain states, and 
from the irrigated regions in the South-West, I shall, of necessity, have to 
limit this discussion to regions where climate, size of farms, type of farm, 
and other factors are more comparable with those in the United Kingdom. 
These are Eastern Canada, the north-eastern and Great Lake states of the 
U.S.A. and the Pacific North-West, including, of course, British Columbia, 
since it is said that ‘‘Victoria is more English than England itself,’ and these 
are the regions to which my remarks apply. 


Even in these regions, as I have indicated, land is plentiful, and this 
fact has engendered a mental attitude to the soil which is quite foreign to 
the regard in which it is held by the European farmer. From the earliest 
days of large-scale settlement in America, which, it must be remembered, 
were less than 300 years ago, farmers have been accustomed to being able to 
pack up and move on to undeveloped virgin land. Consequently, there was 
apparently little need for them to conserve fertility and to ensure that the 
productivity of the soil was unimpaired when the farm was handed on to 
their children. Today there are no more large stretches which can easily be 
opened up, and any untouched areas require extensive irrigation or drainage 
before they can be farmed. This disregard for the principles of good hus- 
bandry, coupled with the intensity with which the rain beats down and washes 
away soil, is causing terrible soil erosion and is taking an alarming toll of the 
topsoil of the country. The soft, frequent showers we have in Britain may 
add to the trials of farming, but they spare us the scourge of soil erosion. 
Extensive educational campaigns, like those of the U.S. Soil Conservation 
Service, and large sums of money are being expended to change this type 
of outlook and instill in the minds of farmers the idea that if the soil is treated 
properly it will pay good dividends in the long run. I think that we in 
Britain can rightly be proud of our stewardship of the soil of our island, but 
the experience of America is a salutary reminder of the dangers of widespread 
soil exploitation if one is ever needed. 
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SOME IMPRESSIONS OF NORTH AMERICAN AGRICULTURE 


Ready Acceptance of New Ideas The North American farmer has 

always had plenty of elbow room and 
been able to take risks with his land. He has not been surrounded by long 
tradition. These and other influences have developed a farmer who is, by 
and large, an opportunist willing to take risks to achieve a quick financial 
return. This return is often judged by short-term standards without regard 
to possible hidden long-term effects. 


The work of the advisory officer is in many ways easier in North America 
than in the United Kingdom, for farmers are often eager to try new ideas, and 
in many cases they run ahead of the scientist and the advisory husbandry 
experts. In the past few years there have been a number of examples of 
the possible dangers which may arise from this enthusiasm. The market has 
been flooded with new chemicals, and farmers of all types have been 
bombarded with high-pressure commercial advertising in the press, on the 
wireless, and at meetings. The result has been that in some instances they 
have tried to walk before they could crawl—and then, inevitably, tumbled. 
Hormone weed-killers have been used ill-advisedly and have harmed the 
crop being treated, or the spray or dust has been allowed to drift on to 
adjoining susceptible crops. DDT has been sprayed on everything that a 
bug might attack, with little thought of possible dangers due to a build up 
of the chemical in the soil, or of the rise of new insect pests following destruc- 
tion of their predators. Thus we have the rather unusual situation of 
advisory workers being forced to issue repeated general warnings to farmers 
to go slowly and allow the experiment stations more time to evaluate the 
new materials and to formulate sound systems of application. I think that 
if we could hit the happy medium and produce a “‘‘hybrid” between the 
outlook of the British farmer and his American counterpart, real progress 
could be speeded up in both countries and the lot of advisory officers would 
be much happier. Nevertheless, we in Britain can profit by some of the 
results achieved in America from the vast amount of experimentation which 
is carried out at the research stations and on the ordinary commercial 
farms. A number of developments will be mentioned later, but first it is 
necessary to discuss some of the other important basic factors shaping 
farming methods in Canada and the U.S.A. 


Scarcity of Labour _ In the areas under consideration hired farm workers 
have always been extremely scarce, and at all times 
a very large part of the manual work on the farms has been done by the 
farmer himself and his family. Therefore, labour-saving devices have 
always been eagerly sought and widely used when available, even though 
their economic return in terms of dollars and cents was doubtful. If some 
new tool or other saved some of the work in an operation or made their job 
more congenial, farmers would not look too critically at its cost, but rather 
measured its worth in terms of the saving in personal toil and discomfort. 
The general scarcity of labour over a long period has forced farmers to stress 
output per man—very often at the expense of good husbandry and high 
yields—whereas with our limited land area, output per acre is more import- 
ant. The American farmer is willing to sacrifice something in yield by 
adapting his cropping practices to fit the machine, whereas our much more 
intensive system makes the task of the agricultural engineer more difficult 
because we want machines produced to fit the crop. It should be noted, 
however, that the need to cover capital costs and depreciation, especially 
of complex machines, is tending to intensify land use. 
Mechanization is also promoted by the climate of much of this area. 
Little or no work can be done on the land during the long winters, and if 
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good crops are to be obtained spring ploughing and seeding must be com- 
pleted as quickly as possible. The tendency to specialize in particular crops 
or types of livestock encourages the use of more field machinery or barn 
equipment. The less intensive systems of farming, and the fact that the 
ample supply of land allows crops to be grown on the soil types most suitable 
for them, have also facilitated the development of machinery. In fact, 
mechanization in the fields and buildings has gone so far that farm econom- 
ists often question whether the investment involved really brings an adequate 
financial return. 


Climate It is difficult, and perhaps dangerous, to generalize, but some 

appreciation of the important differences in weather conditions 
in these areas and in the United Kingdom is essential for a proper under- 
standing of the farming practices and for an assessment of their potential 
usefulness under our conditions. The whole of the area lies to the south of 
50° N., and consequently the differences in daylight between summer and 
winter are less pronounced. With crops which show a marked response 
to duration of daylight, varieties cannot be interchanged successfully between 
the two countries. The Pacific North-W est coastal belt has a fairly equable 
climate and nited King- 
dom. There is, however, a much more distinct summer drought, and this be- 
comes more severe and of longer duration as one goes southward from British 
Columbia to Northern California. Much longer and more severe winters 
characterize the Lake and north-eastern states of the U.S.A. and the 
eastern provinces of Canada ; here aiso there is frequently a severe summer 
drought accompanied by high temperatures. Over most of the United States 
summers are generally warmer and more sunny, with the result that maize 
can be grown both for grain and for silage ; haymaking and harvesting are 
easier ; but pastures burn up badly. Thus, in ali my travelling, I have not 


found anywhere in North America a climate that is identical with that of 
any part of the United Kingdom. 


Crop Production One of the greatest, if not the most spectacular, 

advances in crop production of any time has occurred 
during the past thirty years following the introduction of hybrid maize. 
It is generally agreed that the new development has resulted in a net increase 
of 25 per cent in the yield of this great staple of much of U.S. farming. The 
search for hybrid vigour has not been confined to maize, however, and has 
had a profound influence on the work and outlook of both plant and animal 
breeders. Few months pass without a report of some new hybrid, and we 
read of onions, sugar beet, chickens and cattle all labelled with the “hybrid” 
tag. The farmers have taken to these hybrids and to other new varieties of 
crops very quickly. This is a good example of their willingness to try any- 
thing new—a virtue which is not without its dangers, however, as was shown 
a couple of years ago when a new type of Helminthosporium fungus attacked 
the oat crop. The plant breeders had concentrated too much on Rust 
resistance derived from an Australian importation, so all the popular oat 
varieties in some areas had this variety in their parentage and proved to be 
highly susceptible to the fungus. Farmers were growing these types almost 
to the complete exclusion of other varieties which were resistant. Thus for 
a short time it was difficult to obtain sufficient resistant seed. 

Diseases of plants are very much to the forefront in all aspects of crop 
production. The emphasis in plant-breeding is frequently on the develop- 
ment of types with immunity or resistance to diseases and pests. Thus, in 
the case of potatoes, recent releases include varieties resistant to Common 
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Scab, Late Blight, and Ring Rot, which is, fortunately, a disease unknown in 
Britain. There is perhaps a tendency to neglect quality in favour of yield, 
disease resistance, and external appearance. There are many exceptions 
to this, however, and one may be mentioned as it carries possibilities which 
could apply elsewhere. Growers in the State of Idaho are a very long way 
from the large eastern centres of consumption, but they have practically 
cornered the market for baking potatoes. By producing a large kidney- 
shaped potato which bakes to a floury consistency, and by suitable adver- 
tising (including a motto on the licence plate of every Idaho car), they have 
so influenced the consumer that housewives automatically ask for ‘Idaho 
bakers”; indeed some people think that the publicity campaign has been 
overstressed, with the result that the equal suitability of these potatoes for 
boiling also has been lost sight of. 


The search for ways of saving labour is having its influence on crop 
production techniques from the plant-breeding stage right through to 
harvesting. In the past, hand labour for crops like sugar beet or potatoes 
has been provided largely by gangs of itinerant workers, but today it is 
becoming increasingly difficult to obtain such help, and the farmer is being 
driven more and more towards the use of his regular staff in a highly 
mechanized system. Numerous attempts have been made to eliminate the 
hand chopping and singling of sugar beet, and good results have been 
achieved by decorticating the seed and spacing it with precision planters so 
that a large proportion of single plants ernerge. There are many doubles, 
however, and greater regularity of the spacing of the plants awaits the single- 
cell seed which is promised within a few years. Plant breeders are not only 
working along this line, but are also developing beet shaped more like 
garden beet for easier mechanical harvesting. 


Thin stands, the tendency to concentrate on one or two crops rather than 
to follow a regular rotation including cleaning crops, the scarcity of hand 
labour, and other factors, all tend to leave weedy fields. As already 
indicated, the spread of the use of weed control chemicals, especially the 
hormone types, has been rapid and generally very successful. The possi- 
bilities of pre-emergence spraying are being explored at many experiment 
stations, and while the first burst of unbridled enthusiasm for this new 
technique has been dampened to a certain extent by a number of cases of 
serious damage to the crop, there is a general measure of agreement that, 
under certain conditions, good results may be expected. Grass weeds still 
present a serious problem and, to date, no satisfactory chemical means of 
control has been devized, although a number of workers are hopeful that one 
or more of the chemicals now undergoing field trials will fill the gap. 


Grass and Fodder Crop Production Although it is generally agreed, 

I think, that we have not much to 
learn from American experience in regard to grassland husbandry, the 
marked trend towards the use of taller growing grasses and clovers merits 
attention. Top grasses and clovers produce a greater bulk of material 
under U.S. conditions, and this type of pasture does not suffer from drought 
to the same extent as a close sward. Thus we have smooth brome (B. 
inermis), tall fescue (F. edatior), and ladino white clover (taller than S.100) 
all increasing in popularity. Another interesting development is the 
increasing use of lucerne, even in areas which do not at first sight seem 
suitable. New varieties like Atlantic and Williamsburg are leading a revival 
in lucerne-growing on the dairy farms in the East, and the prostrate types 
which are under trial suggest that increased use will be made of lucerne for 
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grazing purposes. Incidentally, it is worth noting that there is a considerable 
difference of opinion as to the advisability of sowing a grass along with 
lucerne. I think that if there is any doubt as to the certainty of obtaining 
a good stand of lucerne, a moderate amount of grass should be sown not only 
to give greater production, but also to keep the ground covered and prevent 
the 1apid influx of weeds. 

The American farmer learned his silage-making with maize, which is a 
relatively foolproof crop to handle, and the switch-over to grass silage has 
been relatively easy in comparison with the task of the British farmer 
starting from scratch with grass. Grass silage is increasing in popularity 
and, although maize for silage can be grown very successfully over most of 
the area, grass, which protects the land from erosion, is taking its place in 
many districts. There are two schools of thought in America on the use of 
molasses or other carbohydrate material when ensiling grass. Recent work 
by the U.S. Department of Agriculture has shown that if the crop is allowed 
to wilt in the windrow until the moisture content falls to about 65-70 per 
cent, excellent silage can be made without any additions. The other school, 
however, while not criticizing the soundness of this practice under skilled 
supervision, is of the opinion that it is difficult for the ordinary farmer to 
judge the moisture content accurately, especially in broken weather. Its 
recommendation is that as a safety measure ample molasses—at least 50 Ib. 
per ton—should be added to the material as it is put into the silo, even if 
some wilting has taken place. The reduction of weight achieved by wilting 
is not of much importance under a system of mechanized handling. 


An appreciable number of farmers, especially dairy farmers, are installing 
portable overhead irrigation systems for pastures, and claim that the returns 
fully justify the cost. On the Pacific coast, even though the annual rainfall 
may approach 100 inches, dairymen consider that it is worth investing in a 
system solely for their dairy pastures to combat the regular drought period 
during July and August when pastures burn up badly. In the eastern 
states a serious drought is not an annual occurrence, but every three years 
or so pastures are badly hit. There the tendency is rather to use equipment 
which is already available for market-garden crops, since the economics of a 
system solely for pasture are at the moment rather doubtful. It appears, 
however, that where water is available overhead irrigation, even of pastures, 
might be a profitable venture on farms in eastern England. 


Livestock Production The striking results achieved in the U.S.A. in 
the eradication of tuberculosis among dairy 

cattle during the past thirty years provide encouragement to everyone 
concerned with the eradication programme in the United Kingdom. The 
campaign started in 1917, and by 1940 all the 3,000 odd counties had reached 
the accredited standard, i.e., less than 0.5 per cent reactors among the dairy 
and breeding cattle. This has been achieved by a test and slaughter policy 
combined with compensation payment for reactors. As at home, abortion 
and mastitis are the two great problems in dairy farming; the methods 
employed in the control programmes are very similar to our own and do not 
call for mention here. Calfhood vaccination of all animals is favoured in 
many instances as a good insurance policy, even if no reactors are present. 
In the case of mastitis the great importance of careful management of the 
cattle to avoid injury or chills continues to be stressed, although the use of 
penicillin has greatly increased the prospects of recovery of infected animals. 
In the field of livestock-breeding the work of the experiment stations 

on the value of the proven dairy bull is having a profound influence on dairy 
cattle-breeding, and the rapid expansion of artificial insemination facilitates 
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the use of these good bulls. (It is estimated that close on 10 per cent of 
the dairy cows are artificially inseminated.) Efforts are now being made 
to obtain some measure of the breeding value of beef bulls similar to the 
milk yields of the daughters of a dairy bull. 

The U.S. Department of Agriculture is also carrying on a dairy cattle- 
breeding experiment where animals of four breeds (Guernsey, Jersey, 
Holstein (Friesian), and Red Dane) are crossed in a regular system. It has 
created much interest and aroused some controversy. It is claimed that 
by crossing animals of two different breeds some hybrid vigour is obtained 
and that, provided good bulls are used, interbreed crossing on a large scale 
will result in a general improvement in milk production. Final judgment on 
this experiment and on the possible lessons to be learned from it ought to be 
reserved until more research has been carried out. 


Polled strains are now well established in the normally horned Hereford, 
Shorthorn (both beef and dairy types), Ayrshire, and Holstein breeds. 
Although the polled animals are not at present equal to the horned ones in 
quality, the gap is being reduced and British breeders, especially of beef 
cattle, might well consider developing polled strains. Polled beef animals 
have a material advantage for transport and also on the ranges, where 
dehorning is difficult and frequently leads to losses due to screw worm and 
other infections. Overseas breeders will undoubtedly select a good polled 
animal in preference to a horned one whenever the quality of the former is 
improved sufficiently. In the case of dairy cattle, dehorning is easier since 
they can be treated in calfhood without danger. 


Machinery and Equipment _ The differences in the degree of mechaniza- 

tion of cultivations on the farms of Britain 
and America are, I think, frequently exaggerated, and due consideration is 
not given to the differences in soil, climate, and lay-out of holdings. How- 
ever, when it comes to the actual handling of the crops themselves, especially 
in and around buildings, we can learn much from American practices. 


The tractor in America is coming to be regarded as a sort of power- 
driven framework to which the farmer can affix a large number of different 
pieces of equipment and from which he does most of his farming. Sprayers, 
dusters, planters and the like are being designed more and more as integral 
parts of the tractor for ease of control and provision of power. The recently- 
introduced hydraulic cylinder connected to the tractor by flexible hoses for 
the control of implements such as ploughs and discs really gives them most 
of the advantages of attached equipment. The tractor is no longer regarded 
primarily as a powerful horse to pull pieces of equipment, although it is 
equally suitable for this type of work. One sees very few of the four- 
wheeled, fixed-track width type of tractor which were, and still are to a 
certain extent, so popular in the United Kingdom. Developments in 
metallurgy enable the weight to be cut down, and the tractor is becoming 
more and more of an open skeleton with the toolbar fitted in front of the 
driver. These improvements in the driver’s vision, combined with more 
widely-spaced rows, enable cultivations to be carried out at higher speeds. 


Agricultural engineers are quite prepared to declare that the next stage 
in the mechanization of a crop lies with plant breeders and others who must 
make the crop fit the machine. I have mentioned how this attitude is 
affecting the development of sugar beet for easy seeding, cleaning, and 
harvesting. Something similar is happening with potatoes, where a thicker 
skinned tuber, which will not bruise so easily during mechanical harvesting, 
is being demanded and will probably be forthcoming in due course. Lucerne 
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breeders are hopeful that it may be possible to develop strains which will 
retain their leaves better during haymaking and thus avoid a serious loss of 
rich feed. The farm machinery manufacturers also rely heavily on new develop- 
ments thought out by farmers who build up the machine or new part in 
the well-equipped workshops, which are a common feature on farms. 
California is the source of many contraptions which look weird and 
impractical at first sight, but some soon prove their worth. Many of the 
ideas pass eastward across the 3,000 miles of the continent and are modified 
and adapted to suit local needs. Machines for knocking nuts off trees, 
pneumatically-operated pruning platforms mounted on tractors, high speed 
hay-rakes consisting of a number of spiked wheels are a few of the gadgets 
we have noticed in recent months. Few are likely to be adaptable to our 
conditions, but the ideas behind them may possibly have application and 
should be worth following up. 


The mechanization of the grass silage crop is now well advanced, largely 
because it has been possible to adapt much of the maize-handling machinery. 
On some large farms the grass is never handled until it is forked into the 
manger; a forage chopper delivers it into a wagon, which is unloaded 
mechanically into the hopper of the silo blower. This in turn discharges 
the grass into the tower silo, which incidentally has the advantage that no 
one needs to go outside to collect the silage in the severe winter conditions, 
as in the case of pit silos. Mechanical silo unloaders which discharge the 
silage into the feeding cart beneath the chute are now on the market. 
Farmers frequently share their silage-making equipment so that the capital 
cost which would be high for one farmer is brought down to a reasonable 
level. 

The severe winters force farmers to provide housing space for all their 
animals, including sheep, and the typical two-storey barn with its hay loft 
is a characteristic feature of the landscape. There is, however, a distinct 
swing away from the highly insulated barn with all its ventilation and 
condensation troubles towards a single-storey, more airy cowshed. The 
practice of keeping cattle in littered pens and bringing them to a combine 
milker for washing and milking is spreading fairly steadily. Provided a 
farmer has sufficient straw and dehorns his cattle, I think this system has 
many advantages, since labour is reduced and the health of the cows 
improved. I believe that we should not try to follow the system of storing 
fodder in a dual-purpose, two-storey shed, owing to the cost of construction 
and fire risks, but should continue to develop simpler single-storey sheds 
designed for a particular purpose and laid out in a functional manner. 


It is in the use of electrical equipment in and around buildings that we lag 
further behind. It is estimated that, notwithstanding the distances involved, 
70 per cent of American farms have mains electricity, and in some of the 
more densely populated states like California and New York, the proportion 
is much higher—95 and 94 per cent respectively. Power is in general 
relatively cheap, and farmers are utilizing it so extensively that distribution 
lines and transformers are unable to carry the load; many farmers have, 
therefore, to limit the amount of equipment they can install. In spite of 
the severe winter storms which result in breakdowns, farmers are still 
prepared to use electricity for such work as milking, water-pumping and 
refrigeration, keeping a petrol engine in reserve. I think we can learn 
something from the American methods of distributing and using electricity 
in rural areas and, while I think that our safety requirements should not be 
lowered, some simplification and standardization of equipment would help 
to reduce costs. 
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Education and Research In each state, agricultural research, educa- 

tion, and advisory work largely centre in the 
Land Grant College, and there is a tendency for one man, the Dean, to be 
placed in charge of all three branches with an assistant for each one. The 
advantages claimed for this close integration (which resembles the Scottish 
system) are that it brings research workers into contact with the advisory 
and teaching staffs, and frequently one man may do more than one type of 
work. Distractions like calls on research workers for advisory duties and 
demands by the state legislature or local farm organizations for quick 
research results are not incapable of control. A State College which fre- 
quently acts for an area as large as the United Kingdom is often much better 
known to the farmers it serves than similar institutions here. Staff members 
speak at meetings of all types throughout the State, its publications are 
widely distributed, thousands of farmers and their families attend func- 
tions at the college, and many colleages have their own broadcasting station ; 
all these keep farmers in touch with “‘their’’ college. 

In the United States, the Extension Service (Advisory Service) has a 
much wider field of activity than at home, and its work is perhaps better 
described by the term “rural welfare’. Home economics (rural domestic 
economy), work with boys’ and girls’ clubs, and advisory work in agricultural 
economics all come within its jurisdiction, but it has now no executive 
functions. This apparent advantage is, however, now largely offset by the 
fact that advice given by the Extension Service may conflict with that of 
executive agencies like the Soil Conservation Service and the Farmers’ 
Home Administration. The general structure of the Extension Service is 
not essentially different from the National Agricultural Advisory Service 
except that, as already mentioned, the headquarters in each state are 
normally located at the agricultural college. The techniques used in the 
advisory work differ somewhat from those we use in the United Kingdom ; 
they have been evolved to suit the rather different temperament of the 
American farmer. The community spirit is generally very strong, and the 
advisory officers find that they can achieve good results and can reach a 
larger audience by sponsoring one or more projects. For example, the 
county agent and his advisory committee may decide that grass silage should 
be encouraged. Local groups are formed to discuss and practise the new 
idea, engendering a sense of competition among the participants. This 
system achieves a considerable measure of success, but too often it tends to 
undue emphasis on one particular operation, e.g., dairying, rather than the 
promotion of a generally balanced upgrading of the farm as a whole. Many 
extension workers are now turning more to what is termed “Farm and 
Home Planning’ to avoid such specialized approaches. This usually 
involves the preparation of a comprehensive cropping and stocking plan 
for the farm and may mean a complete change in the whole set-up. I do 
not think it would be suitable under British conditions, but the fact that the 
farmer’s wife, and often the whole family, is concerned with the preparation 
of the programme is a lesson which has application here. 

Canadians and Americans make much wider use of broadcasting as a 
means of getting ideas across to farmers. Programmes are much more local 
in character, and frequently the County Agent (Executive Officer) has a 
weekly or even daily item. The informal and spontaneous nature of the 
programmes increases the appeal to rural audiences, and surveys have 
shown that a large proportion of farm families listen to them regularly. 


I am deeply indebted to Mr. A. N. Duckham, Agricultural Counsellor, British 
Embassy, Washington, for his help and guidance in the preparation of this article. 
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NE of the most remarkable features of British post-war agriculture 
has been the recovery of the poultry population. This rapid revival, 
despite limited supplies of rationed food, is generally attributed to the 

much wider interest of the general farmer in poultry-keeping based on the 
more extensive use of home-grown foods. An inspection of war-time and 
post-war agricultural returns supports this view. Table 1 shows the poultry 
population during recent years. 
Table 1 
Numbers of Fowl on Agricultural Holdings in June 
(millions) 








NORTHERN UNITED 
IRELAND KINGDOM 


ENGLAND AND 


“ SCOTLAN 
WALES _ 


YEAR 





Adult Adult Adult Adult 
Birds | Total] Birds Birds | Total] Birds | Total 





Average 1936-1939*| 24.0 54.0 3.6 ‘ 4.6 9.3 32.1 70.7 


1943 13.3 26.5 2.9 ’ d 14.1 23.3 46.4 
1946 16.0 36.2 3.5 7.2 8.9 18.3 28.4 61.7 


1948 19.6 47.9 4.1 8.7 10.7 22.6 34.4 79.2 





























*As a result of war-time controls, many holdings which had previously escaped 
enumeration were recorded in 1941. It is estimated that between three and four million 
birds should be added to the June totals prior to 1941 to make them reasonably com- 
parable with the totals for subsequent years. 

England and Wales show the greatest fall in numbers by the close of 
the war, and these two countries are the only ones in the United Kingdom 
which have failed to reach and exceed their pre-war level. The steady 
growth of the poultry population on the small farms of Northern Ireland 
throughout the past decade is very significant. This slower rate of recovery 
in England and Wales is held, with every justification, to be due to the 
greater measure of specialization in poultry-keeping which existed there 
before the war. This specialist activity was often carried on without any 
other agricultural enterprise, and, in fact, many of these poultry specialists 
had no available land on their smallholdings for developments unconnected 
with poultry-keeping. With partial or complete dependence on purchased 
food, these pure specialists suffered extensively when the rationing system 
was imposed during, and maintained after, the war. The continued rationing 
of livestock feedingstuffs has greatly limited their recovery, and since the 
number of farmers solely dependent on poultry-keeping was far greater in 
England than elsewhere, England has had a greater handicap in her 
endeavours to reach pre-war status. 

Throughout the war it was the policy of the Government to maintain 
adequate numbers of breeding birds, and a higher level of rations was made 
available to approved breeders. In consequence, many of the specialist 
poultry-keepers concentrated their attention on breeding flocks, and profited 
by the large demand for breeding stock from domestic poultry-keepers, 
whose numbers increased rapidly during the war period. 

The change in emphasis in poultry-keeping to a greater dependence on 
the general farmer as a supplier of table eggs is commonly regarded as a 
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desirable tendency in view of the uncertainty about future supplies of 
imported feedingstuffs. The purpose of this article is to examine other 
aspects of the present structure and the present trend of Britain’s poultry 
industry. 


Conditions before the War... Before dismissing the pre-war 

poultry specialist it would perhaps 
be as well to stress the fact that he was a past master in the art of managing 
his flocks to produce eggs. Not only did the annual production of his birds 
reach a high level—180 was usually regarded by the successful specialist as a 
minimum—but he also ensured that a high proportion of the annual yield 
was achieved during the autumn/winter period, when prices were highest 
because of a prevailing shortage of supplies from other home or overseas, 
sources. The statement that the United Kingdom has a greater number of 
fowl than in pre-war days is often received with some scepticism, because of 
the fact that market supplies of home-produced eggs are generally lower 
than before the war, particularly in the winter period. The effect on total 
production of the decline in the numbers of the pure poultry specialist must 
not be overlooked. The average hen-housed egg production per adult 
bird in England and Wales in pre-war days was estimated by the Reorganiza- 
tion Commission for England and Wales* to be over 120 per year. This 
figure exceeds that claimed by either Canada or the U.S.A. in 1946.¢ Today 
the average of the country’s adult stock is generally considered to be sub- 
stantially below that figure—indeed, a figure about 100 has been suggested— 
but it is difficult to form a reliable estimate, and this figure is probably 
subject to a margin of error which cannot at present be determined 
accurately. 


Production figures relating to such a widely-scattered industry are bound 
to be impossible to prove. The important point is the assumption of a 
decline in the national production figure. A partial decline is usually 
attributed to the poorer quality of purchased food ; it has not been contended 
that home-grown foods make good any such deficiency. Another factor is 
the natural tendency to keep more birds than the supply of feedingstuffs 
properly warrants. Apart from the consideration of change in the nature 
of the suppliers of table eggs, changes in the supply of eggs are equally 
important. Reference has already been made to the attempts of the special- 
ist to achieve high production during the time of shortage. In Fig. 1 the 
throughput, price curve and income realized from the sale of home-produced 
eggs is shown. The figures relate to the number of eggs packed in 1936 
under the National Mark and to the prices fixed by N.M. Egg Central. It 
will be noted that in the six months February-July inclusive 58 per cent 
of the total number of eggs packed reached the market; in the autumn/ 
winter months, 42 per cent were marketed. The price curve inversely 
reflected this production curve, the average price during the month of 
lowest prices being 8$d. per dozen, and that during the highest, 2s. 3d. 
The income from the sale of these eggs indicates that the six winter months 
were responsible for 53 per cent of the total annual income, and the summer 
six months 47 per cent. The period of the smaller supply was responsible 
for the larger part of the annualincome. It will be recalled that the specialist 
of that period aimed at achieving a high production rate during the period of 
higher prices. 





*Eges and Poultry. Report of the Reorganization Commission for England and 
Wales, published by H.M. Stationery Office (1935). Price ls. (1s. 3d. by post). 


+ Development of the Poultry Industry in North America (Agriculture Overseas Report 
No. 6), published by H.M. Stationery Office (1947). Price ls. 6d. (1s. 8d. by post). 
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Fig. 1. Throughput, prices and income of National Mark eggs in 1936. 


. » . and after the War These figures make an interesting comparison 

with those of the post-war period. It must 
be remembered that until April, 1949, egg prices had for some years been 
fixed at a constant figure without reference to season. Regarding the 


deliveries during 1946 as those of a normal post-war year (absence of unusual 
weather conditions and effects of special bonuses), the income (based on a 
flat producer price of 4s. per dozen)* and output trends shown in Fig. 2 
present an extreme exaggeration of some of the tendencies observed in 1936, 
and a reversal of others. The figures relate to the number of eggs reaching 
Ministry of Food packing stations. The spring/summer period is now 
responsible for 70 per cent of the annual throughput and, with a flat price, 
also for 70 per cent of the annual income. The six winter months have 
only 30 per cent of the annual throughput of packing stations and are 
responsible for the same proportion of the annual income. The period of 
greatest income ts now associated with the period of highest production. 


It is interesting to learn that if the pre-war income difference were 
required on present-day output (of eggs reaching packing stations), the 
spring figure would need to drop to 2s. 10d. per dozen and the autumn 
figure rise to over 7s. The recently-announced seasonal prices for 1949-50 
range from 3s. 9d. per dozen in the spring to not less than 5s. in the autumn. 
There can be no doubt that one of the reasons for the falling-off of autumn 
production has been the lack of incentive during a period when a constant 
price has been in force. The dominance of the spring production is disturb- 
ing ; a detailed examination of the size and distribution of existing poultry 
flocks suggests that the lack of a seasonal price is not the only reason for its 
existence. 





*The “‘ flat ’’ price has been, in fact, altered frequently to meet increased costs since 
its introduction in 1942, but for the purpose of illustration the 4s. per dozen price 
operating in 1947-49 has been used in the diagram. The actual price in 1946 (year 
average) was 3s. 43d. per dozen. 
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Fig. 2. Throughput and income (calculated on a constant price) of eggs handled by 
Ministry of Food packing stations in 1946. 


Of the 370,508 holdings in England and Wales returned in June, 1948, 
293,915 were shown to carry adult fowl. Table 2 shows the percentage of 
the holdings with adult fowl according to flock size. 

Table 2 
No. of Percentage 
Adult Birds of Holdings 
Under 50 66.15 85.53 
50-100 19.38 vias 
101-200 9.71 ‘ 
201-500 sas ff 15.50 
501—1,000 0.67 
Over 1,000 0.21 } — 

It is possible to assess the number of adult birds maintained by these 
three main groups and to make a reasonable approximation of the percentage 
of the total eggs supplied to the market by the three groups (see Table 3). 
The total of adult fowls returned in June, 1948, was nearly 20 million. 


Table 3 
Percentage of No. of Percentage of 
Holdings Adult Birds Market Eggs 
(millions) Supplied 
85.53 9.5 35 
13.59 8.0 50 
0.88 2.5 15 


The proportion of market eggs supplied is based on the assumption that 
with flocks of under 100 birds a fairly high proportion is used for home 
consumption, and that production per bird is generally lower in the smaller 
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flocks—a point which will be dealt with later. It will be argued that the 
converse also applies. 

The most interesting features about these figures are that out of every 
100 holdings carrying adult poultry 85 have flocks with under 100 adult 
birds, and that only one out of every 100 flocks is of a size where specialized 

management is an economic and feasible proposition. This does not, of 
course, imply that flocks of less than 500 birds are necessarily badly managed, 
but it is evident that in many of such flocks there is greater scope for 
improved efficiency. An inspection of pre-war figures indicates that before 
1939 fewer farms carried poultry, and, as is expected, a larger percentage 
of farms came in the group with 500 birds or mere. The precise figures are 
that 261,466 holdings carried poultry in 1939 as against 293,915 in 1948, 
but 4,794 farms carried more than 500 adult birds in June, 1939, as opposed 
to 2,562 farms with more than 500 adult birds in June, 1948. Many of these 
larger poultry units are concerned with poultry-breeding. 


The Small Farmer’s Contribution There can be no doubt, therefore, 

that the overwhelming bulk of our 
poultry is carried by the general farm, including in this term the large 
number of holdings of under 20 acres, which in many cases provide only a 
part-time activity of the occupier. (These small farm flocks must not be 
confused with those of domestic poultry-keepers, with whom this article is 
not concerned.) At the same time, it must be appreciated that poultry is, 
for the most part, carried by the general farm in very small flocks and that 
these small flocks are re sponsible. for the bulk of the eggs produce d in this country 
today. 


Normal period of high prices 
—— 


1 


i 
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A. March —hatched 





| Production under skilled mannan 
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DEC. MAR. JUNE SEPT. DEC. MAR. JUNE 
C. June-hatched 
Fig. 3. Production trends with different hatching dates. 
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If this contention is accepted—and no other conclusion seems possible— 
then the general farmer (as defined above) is largely responsible for the 
present emphasis on spring production and, from his increased active 
participation in the poultry industry, the reduced assumed annual average 
egg production per bird has in part resulted. The diagrams in Fig. 3 
indicate the way in which seasonal production varies according to the date 
of chick hatching. Of particular interest is diagram 3B. In the case of 
early hatched birds (December/ January) the probability of the birds going 
out of production in the late autumn depends in large part on the skill and 
management of the poultry-keeper. The specialist expects to keep his birds 
in production during that period by a high protein diet, by intensive or 
semi-intensive housing, and by lights. With a small flock the farmer may 
not consider this expenditure of labour (and often money on equipment) 
worth while, and in recent years there has been no financial incentive for 
him to doso. Recruits to the poultry industry during the greater part of the 
last decade have had no experience of those methods. 


The Future of the Industry The re-emergence of seasonal prices gives 

rise to the thought that the British 
poultry industry now founded on the general farm may be badly balanced. 
This is a matter which demands instant and serious consideration. If every 
adult female bird produced 100 eggs per year the income from eggs and 
carcasses per year at controlled prices would be very little below {75 
millions—a very substantial part of our agricultural income. A substantial 
decline in annual income or a slump in poultry-keeping would be a serious 
blow to British agriculture. The existence of a marked spring production, 
coupled with a return to seasonal prices, makes the poultry industry particu- 
larly liable to a decline in annual income. 

So long as egg prices were constant throughout the year and prices of 
feedingstuffs were stabilized at about the 1940 level, the 100 bird-flock, 
producing eggs mainly in the spring and utilizing a fair proportion of home- 
grown feed, was a profitable proposition, bearing in mind that as a rule only 
unpaid family labour was employed and that some income also accrued 
from the sale of birds for the table. On the credit side also is the value of 
the poultry manure to the farm where poultry is integrated into the general 
farm economy. 

The return of seasonal prices has resulted in a reduction in spring prices, 
and has coincided with an increase in food costs. 

Unless there is a change in production practice, or a marked improve- 
ment in egg yield per hen, there is a decided risk that the poultry-keeper 
who is largely dependent on purchased feedingstuffs will find his profits 
disappearing. Those poultry-keepers using a considerable proportion of 
food grown on the farm will be in a more favourable position so far as food 
costs are concerned. 

Poultry farmers are no doubt bearing in mind that when the average 
price of 4s. 1d. per dozen for 1949-50 was announced, it was stated that, 
other things being equal, the price for 1950-51 was likely to be lower than 
this (subject, of course, to the guaranteed minimum of 3s. 4d.). Clearly the 
British poultry industry has reached a rather critical stage in its develop- 
ment. Should the majority of the producers of eggs in this country estimate 
their future profits by reference to their present seasonal returns, the prospect 
would be discouraging, and the industry would risk a decline. It is as well 
to face these unpalatable facts and seek a remedy. 

It seems obvious that we cannot safely expect a plentiful supply of cheap 
animal feedingstuffs from overseas in the foreseeable future. That assumption 
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would appear to dim the hopes of the specialist egg-producer for an 
early return to his pre-war system of poultry-keeping, with its high egg 
production and relatively high winter production. To increase the general 
farmers’ flocks without any change in method would be to make the industry 
more vulnerable still, and create a demand for more farm labour for a 
section of agriculture where efficient production is open to doubt. There 
seem to be two systems for the general farmer to follow which will lift the 
bulk of the poultry industry of this country into the sphere of both profit 
and efficiency. 

The first need appears to be an insistence by the farmer who follows 
some kind of field management on early spring-hatched chicken. In this 
way he should see a high production at the period of high prices. The 
“factory system” practised in the U.S.A. of purchasing new laying stock 
each year has much to recommend it, since it allows the high pullet year 
production (compared with that of the hen), and the carcasses of the birds 
at the close of their laying year give an additional profit. The second 
recommendation is that a return to semi-intensive or intensive methods 
should be considered—but by the general farmer who can grow most of the 
food himself. The choice of cage batteries or built-up litter in converted 
barns is a matter to be dictated by individual circumstances, but both 
methods result in high total egg production with a minimum of labour per 
bird, and are associated with high winter production. Both achievements 
are now vital to the well-being and continuance of the poultry industry of 
this country. 

Whichever method is adopted, it is essential that the producer should 
strive to attain a high degree of self-sufficiency in feedingstuffs, which will 
lower feeding costs, and that the poultry unit should be properly integrated 
into the economy of the farm so that full advantage is taken of manurial 
effects. In the latter respect the merits of the folding system should not 
be ignored where the less intensive system of poultry-keeping is followed. 
It is equally important that close attention should be paid to reducing unit 
costs of production so that profitability will not be impaired, even if prices 
per dozen have to come down. 

Preservation of eggs by improved methods may be a help to the industry. 
Oil dipping appears to promise well ; the success of the system depends on 
both the good results of the method and the acceptance of the eggs by the 
consuming public as equal to, or little below, fresh eggs in quality. Even 
so, since profitable storage depends on cheap purchase during the flush 
period, the dangers threatening the industry are not obviated. 


OFFICIALLY APPROVED INSECTICIDES 
AND FUNGICIDES 


Since the date of the list published in the April, 1949, issue of Agriculture 
(p. 44) the following names of proprietary products have been added to the 
approved list under the Ministry’s approval scheme. 


Miscible Tar Oil Winter Washes : 


Pest Control Tar Oil Miscible Winter 
Wash Pest Control Ltd. 


Sanatol Tar Oil Winter Wash Sadler & Co. Ltd. 
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Buggé’s Concentrated Liquid Derris 
ITP Liquid Derris 


Kilsect Liquid Insecticide 


Blitox Dust Copper Fungicide 
Buggé’s Copper Lime Dust 


Nicotine Insecticides to be used as Dusts : 


Buggé’s Nicotine Dust 4% 


Nicotine Insecticides to be used as Sprays : 


Boots Nicotine Dust 
PBI Nicotine Wash 


Buggé’s Summer BIL Petroleum 
Emulsion 


Sulphur Fungicides to be used as Dusts : 


Boots Green Sulphur Dust 


Sulphur Fungicides to be used as Sprays : 


Boots Sulphur Spray 


Derris and Lonchocarpus Insecticides to be used as Sprays : 


Buggé’s Insecticides Ltd. 


International Toxin Products 
Ltd. 


Pan Britannica Industries Ltd. 


Copper Fungicides (exclusive of Seed Dressings) to be used as Dusts : 


Pest Control Ltd. 


Buggé’s Insecticides Ltd. 


Buggé’s Insecticides Ltd. 


3o0ts Pure Drug Co. Ltd. 


Pan Britannica Industries Ltd. 


Stock Emulsion Petroleum Oil Summer Washes for Orchard Use : 


Buggé’s Insecticides Ltd. 


Boots Pure Drug Co. Ltd. 


Boots Pure Drug Co. Ltd. 





DDT Insecticides to be used as Dusts: 


Flebetox Pest Control Ltd. 


DDT Insecticides to be used as Sprays : 
BIL DDT Wettable Powder 20% 
PBI 10% DDT Emulsion 


Buggé’s Insecticides Ltd. AE 318 
Pan Britannica Industries Ltd. AE 295 


Formaldehyde : 


Boots Formaldehyde Boots Pure Drug Co. Ltd. 


DNC-Petroleum Oil Winter Washes : 

Pest Control 1.3°, DNC Petroleum 
Standard Winter Wash 

Pest Control 2.2°, DNC Petroleum 
Standard Winter Wash 

Shell Dytrol DNC Petroleum Winter 
Wash 

Shell Universal 
Winter Wash 


Pest Control Ltd. 
Pest Control Ltd. 


Shell Chemicals Ltd. 


DNC Petroleum 
Shell Chemicals Ltd. 


Calomel Dusts (4%) : 


Boots Calomel Dust Boots Pure Drug Co. Ltd. BB 322 


Product B 26 has been withdrawn from the list by the manufacturers. 


Ministry of Agriculture and Fisheries, Plant Pathology Laboratory, 
Harpenden, Herts. September, 1949. 
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Autumn-sown Mixtures for Spring From the harvesting point of 
Grazing and Silage view, the year 1949 has been 

a memorable one. The ideal 
weather both for hay and corn enabled first-class material to be harvested 
for winter feeding, and the sight of one field after another cleared of corn 
so early and at such speed has given great satisfaction to the farmer. 


This speed and smoothness of harvesting operations have afforded the 
farmer a breathing space to consider further opportunities not available in 
average years. There are vast areas of stubble land which will not be 
carrying any crops during the autumn, winter and spring months. Bearing 
in mind the seriousness of the country’s food situation and the scarcity of 
feedingstuffs, every farmer should consider the possibilities of producing 
additional high protein food to supplement the excellent fodder available 
this year. In districts that have been fortunate in getting some rain, many 
farmers have already taken advantage of the very early harvest by plough- 
ing up and sowing rape to provide food for cattle and sheep later in the year. 


Excellent results have been obtained in certain counties during the last 
two years by ploughing up the stubbles as soon as the corn has been cleared 
and sowing cereals or a mixture of cereal-legume, with or without Italian 
ryegrass, thus providing high protein food for stock during late March and 
April. The mixtures used in these demonstration plots of one acre each were: 

1. Rye 1 cwt. 2. Rye 1 cwt. 
Italian ryegrass 15 Ib. Vetch 56 Ib. 
3. Rye 1 cwt. 4. Rye 2 cwt. 
Vetch 28 Ib. : S.147 oats 2 cwt. 
Italian ryegrass 10 lb. Italian ryegrass 10 lb. 


5. $.147 oats 1 cwt. 
Vetch 28 lb. 


An application of 3-4 cwt. of complete fertilizer per acre was made by the 
combine drill at the time of sowing, with a further dressing of nitrogen in the 
spring. 


These crops were ready for grazing during the last week in March. The 
yields varied from 24 to 3} tons per acre at the beginning of the grazing 
period. The crops were growing vigorously at this time and during the 
six weeks the milking cows were on the plots. At one centre the first plot 
grazed provided a good crop for silage by the time the stock were grazing 
the fourth plot. The milking cows were allowed to graze the crops for 
periods ranging from half an hour to one hour after each milking. 


At one centre thirty cows were on the plots (five acres) for six weeks from 
March 30. Then the hay was reduced by half and the concentrates by one- 
third. The quantity of milk increased by 20 gallons a day during the period. 
At another centre two acres provided grazings for ten cows from March 26 
to May 5, with the exception of ten days’ rest given to the plots in the middle 
of the seied. 


Four acres at another centre were first grazed by sheep and lambs, 
followed by dairy cows for a period of five weeks starting April 18. The 
yield of milk obtained during the time the cows were on the plots increased 
by 38 gallons per day. 


The growing of these crops on autumn-cleared stubbles is not new—the 
sowing of small acreages of winter rye and vetch is an old practice on many 
farms. Early sowing, good manuring, and the use of a combine drill with a 
further dressing of nitrogen in the spring will result in the crops being ready 
for use much earlier than in the past. 
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AUTUMN-SOWN SILAGE MIxTuRES. Advantage can also be taken of early 
cleared stubbles by sowing silage mixtures. The results of four demonstra- 
tion plots sown in the autumn of 1948 are shown in the Table below : 

Plot Mixture Green Matter Dry Crude Protein Crude Protein 
No. Matter dry matter per acre 
lb. per acre tons per acre percent basis per cent lb. 
80 winter oats 18.5 17.00 19.78 1,338 
60 ,, beans 
60 _,, vetch 
120 winter oats { 16.67 18.32 1,146 
60 ot vetch 
120 winter rye 2. 25.67 5.17 1,108 
60 " vetch 
60 winter oats 19.67 76 837 
60 ‘a barley 
60 = vetch 

The above mixtures were sown on October 8 on land previously carrying 
a mixed corn crop. The land was in good heart, and at the time of sowing 
was dressed with 2 cwt. per acre of complete fertilizer. The crops were 
weighed at the time of cutting on May 14. Yields were heavy, with a high 
percentage of crude protein and total protein per acre. The value of these 
crops can be appreciated from the fact that green material at the time of 
cutting contained on an average the equivalent of 33 cwt. of linseed cake 
(of 30 per cent crude protein) per acre. 

The crops made into silage and those grazed in the spring were followed 
by root crops, kale, rape, and/or reseeded without a nurse crop. 


Anthrax 3ecause of increased importations of feedingstuffs and 

fertilizers, anthrax is now more prevalent in this country than 
for the past five years. Stock-owners should report to the police any cases 
of sudden death among their animals (especially cattle) if there is any pos- 
sibility that death was due to anthrax. 


The onset of the disease is often sudden, and the period of illness may be 
so short that the animals may be found dead without signs of illness having 
been seen. Where death is less sudden, high temperature, shivering and 
twitching, harsh dry coat, fits, bright staring eyes, dejection, refusal of 
food, or marked or complete loss of milk may be noticeable. Occasionally 
there may be a small trickle of blood from the nostrils, or signs of blood in 
the dung of the ailing animal. 

The blood of affected animals is full of germs. These germs are capable 
of living outside the animal in the ground or elsewhere for a very long time, 
and may be responsible for setting up the disease many years after the 
affected animal has died. Every care should, therefore, be taken to prevent 
contamination of the ground with the blood of a dead or dying animal, and 
in no circumstances should stock-owners cut, or allow others to cut, the 
carcass of any animal where there is any suspicion that it has died from 
anthrax. 

Information about this disease is given in Animal Health Leaflet No. 30, 
which may be obtained free and post free from the Ministry at 1 St. Andrew’s 
Place, Regent’s Park, London, N.W.1. 


For the Farm Mechanic Mr. H. J. Hine is well known to readers of this 

JOURNAL as a frequent contributor of articles 
on agricultural machinery. In that increasingly complex and gaily coloured 
world, from the mammoth combine harvester to a set of diminutive punches 
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on the farm workshop rack, Mr. Hine is essentially one of the cognoscenti. 
But his genius lies in his understanding of the needs of the non-technician 
and in his ability to explain clearly ‘‘what makes the wheels go round”. 

For this reason his Farm Mechanics Notebook, published by the Farmer 
and Stock-Breeder (7s. 6d.), will be widely welcomed. As it comes from the 
publishers this book has a neat green cover with gold lettering down its 
spine, but the likely usefulness of the alphabetically-arranged notes makes it 
certain that its pristine beauty will soon be marred. Two short extracts 
may serve to show the book’s practical value. 


Ort Drac. Cold, thick oil on bearing surfaces causes drag and can 
make machinery very hard to turn. This is particularly noticeable in start- 
ing heat engines, because the grade of oil used has to be suitable for the high 
running-temperatures, and therefore is very thick and sticky when the 
engine is cold. Sometimes it is worth while to warm an engine by playing a 
blow-lamp flame on to it very carefully. 

In the case of a tractor, much of the drag is in the change-speed gearbox, 
and the swinging of the engine can be made by holding the clutch out of 
engagement so that none of the gears in the box has to revolve. 


CoMBINE DrILLs. For use in combine drills the fertilizer must be dry 
and free-running. Manure that has set into lumps should be broken up on a 
floor and sieved before being put into the drill. 

The drill must always be kept dry. Most fertilizers corrode metal as 
soon as they become only slightly damp. All parts must be cleaned immedi- 
ately after work, then oiled, or, better still, they should be dismantled for 
cleaning and dipped in oil before they are reassembled. 

When the drill has to be left out in the field overnight all the fertilizer 
should be run out and the drill covered with a waterproof sheet. 


Rations for Livestock : The only changes in the ration scales for 
Winter 1949-50 livestock in England and Wales during the 

coming winter, compared with those for last 
winter, are the undermentioned increases in pig rations and the farrowing 
sow allowance, and the new rations for calves aged 6-12 months. 


COMMERCIAL Pics. Basic rations for pigs will be provided at the winter 
scale of 1 cwt. per pig in respect of 224 per cent (9/40th)—instead of 20 
per cent as hitherto—of the numbers registered as kept on holdings in 
1939 or 1940, less a deduction of 1 pig for each 64 acres of the holding. 


Extended Scheme. Rations will be issued for the new specified numbers 
(according to acreages) already announced (see the June, 1949, issue of 
this JOURNAL, p. 130). 


Farrowing Sow Allowance. This allowance has been increased to 9 units 
for each sow or gilt about to farrow. Applicants may, if they wish, have 
the whole of the 9 units in cereal and protein coupons; otherwise the 
allowance will consist of 3 units of National Pig Starter Food and 6 units 
of ordinary cereal and protein coupons. This National Pig Starter Food 
has been designed specially to provide for the needs of young pigs, and 
contains a higher minimum proportion of protein than existing pig foods. 

CALVES 6-12 MONTHS OLD. From October, 1949, to April, 1950, inclusive 
a monthly ration of } cwt. protein and 3? cwt. cereal will be issued on 
application for all calves being reared for milk or beef, irrespective of whether 
milk is sold off the holding. This has been made possible only by an 
improvement in the short-term prospects for imports of animal feeding- 
stuffs from non-dollar sources, and there can be no promise that it will be 
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repeated next year. The existing arrangements for the provision of special 
calf food for calves under 6 months old remain unaltered. 


A free leaflet giving full details of livestock rations will shortly be 
available from the Ministry of Agriculture and Fisheries, 1-3 St. Andrew’s 
Place, Regent’s Park, London, N.W.1. 


Nature Month by Month— The sloe bushes are heavily laden, and 
October the solitary crab-apple tree in the farm- 
house hedge still bears its crop of yellow- 
ing fruit. Nowadays, sloe gin is rarely made in these parts, but the crabs 
may yet be gathered for jelly-making. There are still many blackberries 
in the hedgerows, most of them past their best. In past years I have seen 
blackberries hanging as late as the first week in November. Even the 
wood-pigeons, it seems, become surfeited with them in time. 

The hedgehogs are restive, now, seeking their winter quarters. On the 
roads, at night, regrettably, the faster traffic takes heavy toll of the wander- 
ing urchins. Was there ever such a year for hedgehog casualties ? Such 
dormice as are still with us will have forsaken their summer haunts in hedge 
and bush for more substantial nests on ground level or below it. It is a long 
time since I saw a dormouse here. There are places where, as a boy, I could 
always count on finding one in summer, but not now. For years they have 
been growing steadily scarcer. 

On the Michaelmas daisies in the garden and the ivy blossom in the lane 
there are still red admirals and small tortoiseshells, with a few drowsy blue- 
bottles, hoverers, and other small winged insects. Our last year’s invasion 
of the swift, tubby little humming-bird moths seems not to have been 
repeated. Last autumn there were more of them than I had ever seen 
before. 

The woods are almost silent now. The harsh note of a jay—quick as 
ever to detect and resent a human, a distant tapping that might be nut- 
hatch or woodpecker, a flutter of wings telling that the wood-pigeons are at 
the beech-mast, are all the sounds that reach my ear. 

Far out on the Moor, on this sunny October day when the autumn gales 
have yet to come, there is an almost uncanny quiet, and when I passed the 
Moorman’s hut a few hours back the smoke from his fire rose straight as a 
reed into the sky. Overhead a buzzard circles lazily. A belated bee fusses 
about in the herbage by my feet. Very far away a sheep-dog barks. Over 
all the Moor there is no other sight or sound of living thing. The uprights 
of the stone circle by which I sit are green and grey with moss and lichen. 
How old are these ancient circles—two, three, five thousand years ? 

By the biggest pool in the river the foliage of the great beeches is turning. 
Soon it will be a mass of gold and russet, touched with crimson here and 
there. The rippling wake of a disturbed water-vole has died away, and the 
pool itself is very still, with no visible rise of trout nor sign of fly upon the 
water. 

One must make the most of these lovely, short October days. All too 
soon they will be gone and winte1 will be on us. 

F.H.L. 








BOOK REVIEWS 


Feeding Poultry. Gustave F. Heuser. Chapman and Hall. 30s. 


Within the last thirty years a revolution has taken place in methods of poultry- 
feeding. At the beginning of the present century poultry-feeding was based on tradi- 
tion; now it is almost an exact science. Accompanying this revolution in feeding 
methods, many changes in systems of management have occurred, and poultry are now 
bred and reared at all times of the year, and often under very artificial conditions. 
Errors in feeding under such conditions quickly lead to disaster, and in consequence 
there is a demand among poultry-keepers for books which give in simple language the 
results of modern developments in poultry research, as well as practical guidance in 
constructing suitable rations. 

This book attempts to supply that want, and does so in a pleasing and attractive 
manner. Beginning with a short description of the food nutrients and the digestive 
processes of the fowl, a large section is devoted to the description and uses of the more 
familiar, as well as some unusual, poultry foods. This is followed by a consideration 
of the factors to be noted in constructing rations, the management and systems of 
feeding suitable for various classes of poultry, and rations for rearing, for egg production, 
for the production of hatching eggs, and for the fattening of poultry. The latter chapters 
deal with the feeding and management of water fowl, turkeys and game birds, with a 
final chapter on the economics of feeding which should prove of special interest to the 
economist and others interested in the relation between food consumption and egg 
or meat output. 

Altogether this is a readable book and worthy of the attention of farmer and student 
alike. The information on the value and uses of feedingstuffs, together with the 
numerous practical mash mixtures given, will appeal to the farmer; to the student the 
bibliographies at the end of each chapter, together with the results of poultry nutritional 
research up to the date of publication of the book, given in a readable and critical 
manner, will be particularly welcome. 

E.T.H. 


Good Control of Insect Pests. 5. G. Jary. Englism Universities Press. 4s. 6d 


This interesting book by Mr. S. G. Jary is a welcome addition to the “Teach Yourself 
Farming” books. It is not meant to be a conventional textbook, however, nor yet an 
encyclopedia of insect pests. As the author says: ‘There are already many publications 
in which pests are described, their life histories detailed and methods for their control 
stated as simply as possible.” 

The reader will find, however, that besides dealing realistically with the principles 
and practice of pest control, Mr Jary has contrived to include the life histories of 
the more important pests of agricultural and horticultural crops. He has also dealt 
thoroughly with the nature and properties of the principal insecticides and their 
preparation and use. It is a very useful reference book for the farmer, the fruit-grower 
and the student, and has the stamp of a competent authority. 

W.A.R.D.W. 


Gall Midges of Economic Importance. Vol. III: Fruit. H. F. Barnes. Crosby 
Lockwood. 15s. 


Volume III of this monograph has been looked forward to eagerly by all economic 
entomologists and fruit specialists. None will be disappointed; the high standard 
we have come to expect from Dr. Barnes is well maintained. The fruit gall midges of 
economic importance in the British Isles are dealt with very fully and the information 
on control measures is up to date enough to include reference to results with DDT 
insecticides. 

As in Volumes I and II, emphasis is laid on biology and control rather than on 
descriptions. Gall midges are highly specialized insects, and it is exceptional to find 
one species attacking more than a few very closely allied plants; frequently one midge 
is confined to one plant. Diagnostic and descriptive characters are therefore reduced 
to an absolute minimum and the work will have a very wide appeal. Not only is it 
certain to become a reference work for the economic entomologist and fruit specialist 
for many years to come, but many fruit-growers who have themselves become specialists 
will read it from cover to cover. 

The index is in three parts—a plant index, a midge index and a general index—and 
there are very useful notes on the economic importance of all the host plants. The text 
is illustrated by nine plates of excellent photographs—mainly of midge damage to fruit 
trees and bushes of economic importance in Great Britain. ; 

Te 
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Labour Organisation in Milk Production. CAMBRIDGE UNIVERSITY. Farm 
Economics Branch Report No. 32. 5s. 


Following studies of the use of labour in the cowhouse, a number of American 
publications have included detailed discussion and advice on dairy ‘‘chore practice’’ or 
cowhouse routine. Some of the findings and recommendations are applicable to dairy 
farms in Britain, but, in general, the problem is complicated in this country by a greater 
variation in herd size and by the use, on many of our farms, of old and inconvenient 
buildings. There is, therefore, a great need for more information on the subject in 
Britain, and the Cambridge report is valuable not only in providing data on labour 
organization in the cowhouses of the eastern counties but also in pointing the way to 
more work of a similar character elsewhere. 

Justification for investigation of the subject is very evident from the fact that the 
equivalent of about one-fifth of the full-time farmers and workers in agriculture are 
employed on work in the cowhouse, while about 30 per cent of the cost of milk pro- 
duction is due to expenditure on labour. 


The report includes useful data on the superiority in labour economy of machine 
milking over hand milking, of the large herd over the small, and of the yard-and- 
parlour system over the ordinary cowhouse. It also shows the time spent on the various 
jobs in the cowhouse, emphasizing the amount of time spent on actual milking, especi- 
ally in small hand-milked herds. The aspect of the study that is of particular import- 
ance is the evidence of the wide farm-to-farm variation in labour consumption in the 
cowhouse. On one farm it may be more than twice as much as on another farm of 
similar size and with similar buildings. It is clear that with the present cost of labour, 
many inconvenient cowhouses should be demolished or reconstructed. It will be some 
years before materials and building labour will be available to make this possible on a 
large scale. The report, however, also shows that great differences in labour con- 
sumption in the cowhouse are due to routine, particularly at milking time, and altera- 
tions in routine can be made immediately. It is evident that there is much future 
work for the adviser on cowhouse routine. But milking also affects milk yield and even 
milk quality. Thus there is a need at present to integrate carefully the findings of the 
economist, the physiologist, the dairy engineer, and the bacterioJogist, and to translate 
their tindings into a simple practical routine for the various types of dairy fafm. 


Mud’ 


i 


Rothamsted Experimental Station Report for 1947. 3s 


As in the Report for 1946,* the abridged report for 1947 contains, as well as the 
separate progress reports of the specialist departments of the Station, brief articles 
reviewing the progress of some particular line of investigation. 


One looks forward to these reviews, for, apart from their interest to the specialist 
reader, they give a bearing on the direction in which work on certain problems is head- 
ing, and indicate how the work at Rothamsted links up with related investigations 
elsewhere. The two subjects reviewed in the present report, by the Departments of 
Physics and Plant Pathology, respectively, concern the electric charge on soil particles 
and work on potato virus diseases. 

Among the many points of general interest dealt with in the Report, mention may 
be made of the following 


The experiments on deep v. shallow ploughing in progress at Rothamsted and at 
many other centres (now in their fifth season) have shown some interesting results. 
Sometimes, but not often, very marked differences in favour of deep cultivation have 
been observed. Fertilizer placement studies with potatoes have shown that broad- 
casting fertilizer after ridging is much sounder practice than applying fertilizer before 
ridging. 

The Department of Crop Physiology has begun a new series of experiments to deter- 
mine how cultivation or fertilizer action affects the activity of the rooting system of 
crops, so as to bring about differences in yield. The work of the Department of Botany 
on the vitality of buried weed seeds is nearing completion. Special attention is now 
being paid to the problem of wild oats. 

Arrangements are now completed for the setting up at Rothamsted of an Agricultural 
Research Statistical Service to assist agricultural research stations, the N.A.A.S., and 
similar bodies, in experiments and surveys involving statistical problems. 


The Report includes the first progress report of the new Department of Pedology 
which is carrying out fun lamental studies bearing on soil formation 


A.J.L.L. 





*Reviewed in the August, 1948, issue of this JOURNAL, (p. 228.) 
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Economics of Soil Conservation, ARTHUR C. Bunce. Iowa State College Press. 
18s. 

This is the third printing of a book that first appeared in 1941. Two glaring 
misprints strike the eye on the first page, and it is a pity that these and several others 
were not corrected before the reprint was made. 

As far as the reviewer is aware, this is the only book that has appeared on the subject. 
It may come as a surprise to many soil conservationists who thought that the economics 
of soil conservation were concerned mainly with the question whether it would pay to 
fertilize, or how much a mile of terracing would cost, to learn that the heart of their 
problem is ‘‘the determination of the proper rate of discount on the future with respect 
to the utilization of our natural resources’’. In this book they will learn the part 
played in soil conservation by the interaction of fund and flow resources, by individual 
value judgments, by social time preferences, and by many other things which at first 
sight make the jargon of soil literature read by comparison like beautiful poetry. It is 
the author’s aim to describe the forces which determine whether or not a government 
will loosen its purse strings to preserve the national inheritance of land, and the forces 
which stimulate a policy of conservation. Recognition is steadily growing that soil 
conservation is a social problem—and social problems have an economic basis. A 
book such as this is indispensable to a full appreciation of the social aspects of con- 
servation. G.V.]. 


BOOKS RECEIVED 


New Biology. Edited by M. L. JouNson and M. ABERCROMBIE. Penguin. Is. 6d. 

Ploughman’s Wisdom. NorMan Carew. Faber. lis. 

Manual of Cultivated Plants. L. H. Batrey. Macmillan. £4 7s. 6d. 

Farm Work Simplification. LAwRENcE M. VAUGHAN and LoweLL S. HARDIN. 
Chapman and Hall. 17s. 

Fungi and Plant Disease. B. B. MunpKurR. Macmillan. 16s. 

Manual of Bacterial Plant Diseases. W.J. Dowson. A. andC. Black. I6s. 

Introduction to Packaging: British Standard Packaging Code. 

BRITISH STANDARDS INSTITUTION. 4s. 

Turkeys and Geese. HERBERT Howes. Macmillan. 6s. 

Suppression of Weeds by Fertilizers and Chemicals (3rd Edition, Revised and 
Enlarged). H.C. Lonc and WINIFRED E. BRENCHLEY. Crosby Lockwood. 7s. 6d. 

Gall Midges of Economic Importance. Vol, VI: Miscellaneous Crops. 

H. F. Barnes. Crosby Lockwood. 15s. 

The Law of Agricultural Holdings. W. S. Scammett. The Royal Institution 
of Chartered Surveyors and The Chartered Auctioneers’ and Estate Agents’ 
Institute. 25s. 

Changes in the Economic Organisation of Agriculture: A comparative study 
of conditions in the Eastern Counties of England between an identical 
sample of farms in 1947-48. (Farm Economics Branch Report No. 33). 
UNIVERSITY OF CAMBRIDGE, DEPARTMENT OF AGRICULTURE. 5s. 

The Modern Dairy Goat. Joan and Harry SHIELDs. C. Arthur Pearson. 7s. 6d. 

The Story of Bovine Tuberculosis. StTan_ey M. Forsytue. C. and J. Temple. 
10s. 6d. 

Introgressive Hybridization. EpGAR ANDERSON. Chapman and Hall. 18s. 

Good Control of Plant Diseases. H. H. Glasscock. English Universities 
Press. 4s. 6d. 
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Designed for quicker and cleaner clipping. Easy 
manipulation. Operates by simply connecting to 
the vacuum pipeline of any make of milking machine. 


PRICE 
#8 -1:- 0 


10 ft. of rubber tube, if required, 
18/- extra. 


WOLSELEY SHEEP SHEARING MACHINE Co. Led. 
WITTON + BIRMINGHAM ° 6 
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PROVED AND APPROVED 


FARM MACHINERY 


of CHARD 


SOMERSET 


ne. SALES DEPT, CHARD 2284/5/6. Cables: Dening, Chard 








* BIGGER 
* HIGHER 


OLD. FIVE furrows 
with 12°-13" bottoms 
in 3rd gear (3 mph) 


with 12°-13" 
in 3rd gear (3 mph) 


NEW. SIX furrows 
bottoms 


LOADS! 
SPEEDS! 


THE NEW :; H.P. 


‘CATERPILLAR’ D.4 


HE new ‘Caterpillar’ D4 now delivers 43 
drawbar h.p.—a maximum pull of nearly 
10,000 Ibs. This has been made possible by 
outstanding engine and transmission improve- 
ments, without increasing the size of the tractor. 
With its weight evenly spread over 11 sq. ft. of 
ground, the new D4 gives you 20% extra work 
power even on the stickiest land. 
Write to LEVERTON for full details. 


What this extra POWER does for you! 


Present implements can now be worked at 
one speed higher—Larger implements work 
at previous speeds. 


SERVICE 


H. LEVERTON & CO. LID. careteuun 


MAIN DEPOT - BROAD STREET - SPALDING - LINCS. 


SPARES 
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FOR THE sb pesuits 


BIBBY Foods for all farm stock are always in line with the latest practical research and 
actual feeding tests on the BIBBY experimental farms. This is but one of the many reasons 
for the deep and widespread confidence in these feedingstuffs. 


RASEN BEAUTY (illustrated above) gave 13,7094 Ibs. with her third calf, and has already 
given 8,6174 Ibs. with her fourth calf in 199 days. Now giving 33 Ibs. per day—RASEN 
BEAUTY (the property of J. F. Rowson, Esq., Manor Farm, Thorpe, Wainfleet, Lincs.) 
was fed on BIBBY’S No. | CAKETTES. 


It will pay you too, to feed BIBBY Feeding- 
stuffs, and our local agent will be pleased to 
give you full details of the BIBBY range. 


feeding StH 


a 








J). BIBBY AND SONS LIMITED ‘ LIVERPOOL - 3 
3408E 
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THE FARMER 
AGREES 


THE 
TRACTOR DRIVER 
AGREES 


IN FACT, EVERYONE ON THE FARM AGREES 


lt pays to gay 


TRACTOR VAPORISING OIL 


ANGLO-AMERICAN OIL COMPANY LIMITED 
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P, WER enough for the job, the right implement 
to do it well and economical running costs — these 
are the things that have made the Fordson Major 
Tractor the most economical power unit for the 
modern farm. The Major is the World’s lowest priced 
tractor in its power class and costs least to maintain. 
Spares and mechanical repairs are at fixed low prices. 
The Major leads with its fine range of mounted 
implements. There are no less than five models of the 
famous F-R Plough alone. The Deep Digger version is 
shown above. It is strongly built, easily handled and 
very compact for short headlands. Mounted on 
the Major’s Hydraulic Power Lift, it can be lifted 
for turning or transport at the touch of a lever! 


MAJOR | TRACTOR 
FORD MOTOR COMPA 


This is the well known 3- 2 furrow model of the 
F-R plough. General purpose, semi-digger and 
deep digger bodies are available and there is 
a choice of share points. Earth wearing parts 
for all F-R ploughs are easily obtained from 
your nearest Fordson Tractor Dealer. 


OV RORN OS AWE Vo cet more work 


NY LIM 


out of a Fordson 


ITED, DAGENHAM 
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DUNNS FARM SEEDS 


SEED SPECIALISTS 
SALISBURY 





Scientific Adviser: 
Sir R. GEORGE STAPLEDON, 
C.B.E., M.A., F.R.S. 


Crop Adviser for Scotland: 
Mr. WM. M. FINDLAY, M.B.E., B.Sc., N.D.A. 


Dunns Guide to Seed Wheats 

and Autumn-Sown Cereals (40 

pages). There is also published 

an Edition for Scotland (44 pages). 
Post free on application. 


Over 117 Years in the Service of Agriculture. 


Telephone: 
Salisbury 3247/8/9 


Ist grade 
supple solid 
leather jer- 
kin. Army 
regulation 


16427 ARNY 
ERKINS#2G — resuiation 
Worth £5. 


Warm garment made for the N.Z. 
Forces. Last many years. Worn 
over or under jacket or as a 
separate garment. Ideal for golf, motoring, sports, 
and hard wear. State chest measurement. Buy 
NOW. No Traders. Brand new. 12s. 6d. Post, 
etc., Is. 3d. Lace up models for ladies. 

GENUINE EX-RAILWAY AND SHIP HEAVYWEIGHT 


TARPAULINS 


Guaranteed Waterproof. 70 sq. ft., 20s., 2 for 39s., 
4 for 77s. 6d. ; 140 sq. ft., £2 10s. ; 280 sq. ft., £5 ; 
approx. 360 sq. ft., £6 ; 720sq. ft., £12. All include 
carriage. Medium or lightweight if desired. 


‘*PARATROOP”’ BINOCULARS 


MONTHLY TERMS ARRANGED 

7 oz. Crystal-clear lenses. ideal holiday, sporting 
events, 40s. 6d. W.D. model full-size, in case and 
leather slings, £3 10s. Very special 6-lens achro- 
matic model, £5 19s. 6d., in case, etc. All post Is. 
Also Telescopes. 

Marquees, Tents, Camping Equipment. Send 

for Bumper List. 


Headquarter & General Supplies Ltd. 


(Dept. AGR) 196-200 COLDHARBOUR LANE, 
LOUGHBOROUGH JUNC., LONDON, S.E.5 
OPEN ALL DAY SATURDAY 


SOLO LEATHER 


4, 








Copper Pipes 
for Country Water 


On the farm, no less than in the town, copper 
tube is ideal for underground water pipes, 
and, moreover, it is now readily available 
in long coils or straight lengths. Low in cost 
and requiring no maintenance, it is light, 
easy to handle, bend, lay and joint, and can 
safely be buried direct in the ground without 
protection in nearly all types of soil. Copper 
cannot rust and ensures a free flow of water, 
not only when the pipe is new, but throughout 
its very long and trouble-free life. Use tube to 
British Standard 1386: 1947. Information 
and advice on any use of copper and its alloys 
can be obtained, free of charge or obligation, on 
request to Copper Development Association, 
Kendals Hall, Herts. Radlett 5616. 


COPPER DEVELOPMENT 
ASSOCIATION 


Radlett, 








/FULLWOOD 





RECORDER RELEASER AND BUCKET TYPE PLANT 


*R. J. FULLWOOD & BLAND LIMITED 
ELLESMERE, SALOP & 31 BEVENDEN 8T., LONDON, N.1 
Ellesmere 29 & 169 Clerkenwell 4406 
*No connection whatever with any other British or Foreign 
manufacturers of Milking Machines. 
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THIS IS THE DEOSAN ROUTINE FOR 


clean milk production 








Eliminate grease Eliminate germs by 
by cleansing ) sterilising with 
with Deosan Red Label Deosan 


Dairy Detergent (Approved hypochlorite) 








Simple, nafe, economical, the complete Deos3n Routine 
for cleansing and sterilising dairy utensils is a positive safeguard 
against milk-souring bacteria. 
DEOSAN LTD:.345 GRAY’S INN ROAD, LONDON, W.C.! 
(Associate Company of Milton Antiseptic Ltd.) 
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CURING THE 
NATION’S BACON 


UNGWORM disease, or “snuffles”, is 
L often a hindrance to pig breeders, and 
hence to national food production. Intra- 
tracheal injection of iodine is an effective 
remedy for this and for “‘ hoose” or “ husk” 
as this disease is known to shepherds and 
cattlemen. It is common in their flocks and 
herds at certain seasons. 

Iodine methods of preventing and curing 
lungworm and many other diseases are 
described in the publications of the Iodine 
Educational Bureau. The Bureau possesses 
a fund of knowledge about the uses of iodine 
in agriculture and veterinary medicine. This 
is available without charge to farmers, 
veterinary surgeons, and others interested. 


lodine 
Educational Bureau-- 


26 STONE HOUSE, BISHOPSGATE, LONDON, £.C.2 


DAIRY SHOW, OLYMPIA 
OCTOBER 25 TO OCTOBER 28 


We should ltke to see youatour stand 
NO. 4 EMPIRE HALL 











“Two of you lazy fellows go °’, it 
was the deep voice of Carver Doone, 
“and make us a light to cut ther 
throats by” 


*LORNA DOONE’ by 


R. D. Blackmore 


The Hazards 
of Farming 


Fortunately the farmer of today is not 
called upon to withstand attacks from 
the marauding Doones. But he has other 
worries from which Girt Jan Ridd and 
all the farmers in ** Lorna Doone” were 
free. He is concerned with the need for 
greater production, new methods and 
fresh farm equipment. Here, and in 
many other aspects of Britain’s agricul- 
ture, the Midland Bank is always ready 
to help. The wise farmer, before under- 
taking new commitments, discusses them 
with his local Branch Manager, and backs 
his decisions with the vast experience of 
the Midland Bank. 


MIDLAND BANK LIMITED 
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Pestox III the new systemic insecticide has already 


= proved successful in controlling hop aphis. 


@ Recent experiments in Red Spider Control have also 


given successful results, fuller details of which will be 


announced later. 


PEST CONTROL (v«.) LTD 


CAMBRIDGE Telephone : Harston 312/6 








“It’s Market Day hm O 
Tomorrow” wae € Wh 


Well groomed Cattle fetch better prices. 
Boots Soapless Shampoo for Cattle is 
antiseptic and kills vermin, it is superior 
to soft soap and may be used with the 
hardest of water. Removes dirt, grease and 
scurf with ease. 


SOAPLESS 
SHAMPOO 
FOR CATTLE 


ONE GALLON TIN 19/- 


Carriage paid (goods train) cnywhere in Great Britain inside 
railway free delivery area om orders value {1 and over. 


OBTAINABLE THE 
ONLY FROM FARMER’S CHEMISTS 
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CONTROL AND PREVENT 


FUNGUS DISEASES 


BY SPRAYING WITH 


BORDEAUX MIXTURE 


THE MIXTURE SHOULD ONLY BE 
MADE WITH THE BEST QUALITY 


Sulphate o Copper ; 


Crystals or Granulated 














For prices and full particulers apply 


BRITISH SULPHATE OF COPPER 
ASSOCIATION LTD. 


1 Gt. Cumberland Place, London, W.! 


Telegrams: 
“Britsulcop Wesphone London."’ 


Telephone : 
Paddington 5068/9 





teal tid re 





1S A REGISTERED 


TRADE MARK OF 


SHELL-MEX 
& B.P. LTD. 


__. 


N 








Gud the next subject is. . 


Yes, it’s animal, vegetable & mineral... 


Concentrates supply to balanced rations 
for cattle, pigs and poultry, the blended 
proteins, vitamins, minerals and trace 
elements which research workers have 
proved will ensure economical production 
and will protect the health and stamina 
of the stock. 


A good concentrate is, in short, the basis 
of a good compound. 


But make sure the concentrate is 


21) ee 


AGRICULTURAL FOOD PRODUCTS LIMITED 
23 Upper Mall, (Dept.AM.) Northern Branch: 





Hammersmith, W.6. Saltney, Chester 














STENT 


PREFABRICATED PIG STY 


@AVAILABLE IN 
FOUR SIZES AND 
FOR IMMEDIATE 

DELIVERY 

@SUITABLE FOR 

FARROWING and 
REARING 

@SEND FOR PAR- 

TICULARS NOW! 


STENT PRECAST CONCRETE LTD 


Sales Office: 


i VICTORIA STREET, LONDON, S.W.! 
Phone: Whitehall 2573 

DAGENHAM DOCK, ESSEX 
Phone: Rainham (Essex) 780 


L262C 





Works: 
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ne 


(Patent N*$54863) 


taf casy WAY 


i You can use your own labour 
at times when it can be 
i) spared from other work, and 
you will SAVE 50% 
available to you. Write AT LABOUR, 50% TIME, 
ONCE for full particulars 33% COST over normal 
and trial gallon 35/- delivered. methods of concreting. 
CHEECOL PROCESSES LTD., 
664 Oxford Road, Reading, Berks. Tel: Reading 60826 
and at 40 Broadway, London, S.W.1. Tel: Whitehall 6335-9 


Licensees for Scotland : 
J. & W. Henderson, Upper Quay, Aberdeen. 








Our technical services are 








Four Oaks 
Sprayers Are regularly used 
by all Farmers and 

Dairymen, Pig Breeders, etc. 
Do it NOW, with a Four Oaks Sprayer—for 
better whitewashing and duinfecting” in less 
time, at LOWER COST. So raise the standard 
of hygiene for all livestock, Spraying machines 
mounted on 
wheels, rub- 
ber-tyred, to 
order. NEW 
LIST (40 pp.) 
free from: 
The Sole Manufacturers : 


The Four Oaks 
Spraying Machine 


COMPANY 
Four Oaks Works 
FOUR OAKS, B’HAM 


Tel.: 305 Four Oaks. 
Grams: ‘Sprayers, Four Ooks’ 





“WIZARD ” (De Luxe) 
Sprayer: Everybody's 
favourite. Six gallons caps- 
city. Handle swings round, 


All prices are subject to conditions ruling 
at the time the orders are executed. 




















Quality and 
High Productivity 


are the 
Outstanding Features 


of 
MARSTERS’ 
PEDIGREE STRAINS 
Wheat, Oats, Barleys 
and other Farm and 
Market Garden Seeds 


C. W. MARSTERS LTD. 
Plant Breeders and Seed Specialists 
KING’S LYNN - NORFOLK 
































“MYSTO" 


KNAPSACK SPRAYERS 
. .. save TIME & LABOUR 


Specially made for 
spraying Fruit Trees, Vines, 
Hops, Potatoes, etc., and 
for the destruction of 
Charlock—comfortable to 
wear, easy to operate and 
particularly efficient. 

No. | model is for use with non- 
corrosive liquids. 


3 model for Corrosiv 
Mixtures. 


No. e 
FROM YOUR LOCAL DEALER” 





%& We also make a complete range of LIMEWASHING; 
and SPRAYING MACHINES. 





W. T. FRENCH & SON LTD. 


‘MYSTO’ WORKS - BIRMINGHAM, 16 
aaa oO 
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(Aisons arming News 


NATIONAL EDITION 








“A bag on the Farm is 


worth two at the works” 


Following this Spring’s experience 
more and more farmers are ordering 
their FERTILIZERS now and 
eee ating EARLY DELIVERY 


> Sa 
y} 
les oe ERTILIZERS should be stored 


g— in a well-ventilated dry building, 
stacked flat and to a convenient height 
to handle. Unless the floor is wood, 
stack on straw or sleepers and keep 
away from cement, stone or iron walls, 
The temperature should be kept as 
even as possible. 

Apply for free leaflet on storage of 


fertilizers. 


t’s Fisons for Fertilizers 


Obtainable from Agricultural Merchants 


or direct from the following Sales Offices: 


BERWICK-ON-TWEED, BURNTISLAND, EDINBURGH, LINCOLN, 
NEWCASTLE, NEWPORT, WIDNES, PLYMOUTH, YORK and 


HEAD OFFICE: HARVEST HOUSE, IPSWICH 
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THE WILDER 


**PITCH-POLE?®’ 


| Put the ‘‘Pitch-pole’’ to work on your farm, and produce more and better 

crops, easier, quicker and at lower cost. You will find it is as efficient in the 
mechanical treatment of grassland as it is in the working of arable land. The 
Wilder ‘‘Pitch-Pole’’ exemplifies the most modern trend in farm machinery 
design, and th ds of testi ials from farmers all over the world make it 
clear that it has become an essential item in the equipment of the up-to-date 
| farm. You will like the 10-point superiority of the ‘‘Pitch-Pole’’, and the easy 





FEATURES OF THE 
‘6 PITCH-POLE ” 


1. Ideal for cleaning dirty 


2. 
a 


land. 
Saves time in 
tilth 


Breaks up stubbles 


into work, 


. No difficulty witt 


itself in 


trying to dig 


varied 


Can be used every 


in the year. 


tract 


. The spacing of tines 


month 


way it solves all your problems. 


| 
! 
! 





JOHN WILDER LTD - 


TELEPHONE: READING 3204 
Also makers of the famous Wilder ““CUTLIFT”’ for Silage and Grass Drying. 











READING 


| 
| 
| 

















Craven Propucts 


“ TAKITAK” Tree Banding 
Compound for catching the March 
and Winter Moth Caterpillars. 


**CARBO - CRAVEN” Tar-Oil 
Ovicidal Wash. 

‘* PARA-CARBO ”’ = TJar-Petroleum 

Wash. 

** CRESOFIN ”’ D.N.C. Petroleum 
Wash. 


** WINTER SOLOL” Emulsified 
Petroleum. 


“ THIOCYANATE ” Wash. 
|  D.D.T.”’ Delayed Dormant Petroleum 
Wash. 


Also Insecticides and Fungicides for 
Fruit Trees and Ground Crops. 








Full particulars apply 
* W. J. CRAVEN & CO., LTD. 


Evesham 


! 














All applications for 
advertisement space in 


Agriculture 
The Journal of the 
Ministry of Agriculture 


should be made to: 


ALDRIDGE PRESS LTD 


IS CHARTERHOUSE STREET 
LONDON, E.C.|! 


Telephone: Telegrams : 


HOL 8655-8656 PRESREPS, CENT, LONDON | 


ADVERTISEMENT SPACE STRICTLY LIMITED IN EACH ISSUE. 
ALL COPY IS SUBJECT TO APPROVAL BY EDITOR. 
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